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(54) CONVERTER CONTROLLING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the stability 
in voltage control for the voltage fluctuations of an AC 
power source. 

SOLUTION: This converter controlling device is 
provided with a voltage controller 10, which outputs 
the output current command of a thyristor converter 3 
by operating the feedback control of the DC circuit 
voltage of the thyristor converter 3, which converts 
the voltage of an AC power source 5 into a DC 
voltage for supplying a load with DC power, a current 
controller 13 which outputs the output voltage 
command of the thyristor converter 3 by operating the 
feedback control of the output DC current of the 
thyristor converter 3, a phase controller 14 which 

controls the thyristor ignition phase angle of the thyristor converter 3, in such a way that 
the output voltage average value of the thyristor converter 3 becomes proportional to its 
output voltage command, an AC voltage detector 15 which detects the voltage of the AC 
power source 5, and an amplitude computing element 20 which calculates signals 
proportional to the amplitude of this AC voltage. The output voltage command of the 
thyristor converter 3 is corrected by dividing the output voltage of the thyristor converter 3 
by the voltage amplitude of the AC power source 5, the output of the amplitude computing 
element 20. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An armature- voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the thyristor converter which carries out rectification of the 
AC-power-supply electrical potential difference to direct current voltage, and supplies direct current 
power to a load, and to output the output current command of said thyristor converter, The current 
control means which carries out feedback control of the output direct current of said thyristor 
converter, and outputs the output voltage command of said thyristor converter, In the control unit of 
the thyristor converter constituted by having a phase control means to control the thyristor ignition 
phase angle of said thyristor converter so that the output voltage average value of said thyristor 
converter is proportional to the output voltage command of said thyristor converter It has an 
alternating- voltage detection means to detect said AC-power-supply electrical potential difference, 
and an amplitude operation means to calculate the signal proportional to the amplitude of the 
alternating voltage detected by said alternating- voltage detection means. The control unit of the 
converter characterized by amending the output voltage command of said thyristor converter by 
doing the division of the output voltage command of the thyristor converter which is the output of 
said current control means by the AC-power-supply voltage swing which is the output of said 
amplitude operation means. 

[Claim 2] An armature- voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the thyristor converter which carries out rectification of the 
AC-power-supply electrical potential difference to direct current voltage, and supplies direct current 
power to a load, and to output the output voltage command of said thyristor converter, In the control 
unit of the thyristor converter constituted by having a phase control means to control the thyristor 
ignition phase angle of said thyristor converter so that the output voltage average value of said 
thyristor converter is proportional to the output voltage command of said thyristor converter It has an 
alternating-voltage detection means to detect said AC-power-supply electrical potential difference, 
and an amplitude operation means to calculate the signal proportional to the amplitude of the 
alternating voltage detected by said alternating- voltage detection means. The control unit of the 
converter characterized by amending the output voltage command of said thyristor converter by 
doing the division of the output voltage command of the thyristor converter which is the output of 
said armature- voltage control means by the AC-power-supply voltage swing which is the output of 
said amplitude operation means. 

[Claim 3] An electrical-potential-difference criteria means to define the electrical-potential- 
difference criteria of the direct current circuit of the thyristor converter which carries out rectification 
of the AC-power-supply electrical potential difference to direct current voltage, and supplies direct 
current power to a load, In the control unit of the thyristor converter constituted by having a phase 
control means to control the thyristor ignition phase angle of said thyristor converter so that the 
output voltage average value of said thyristor converter is proportional to said electrical-potential- 
difference criteria It has an alternating-voltage detection means to detect said AC-power-supply 
electrical potential difference, and an amplitude operation means to calculate the signal proportional 
to the amplitude of the alternating voltage detected by said alternating- voltage detection means. The 
control unit of the converter characterized by amending said electrical-potential-difference criteria 
by doing the division of said electrical-potential-difference criteria by the AC-power-supply voltage 
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swing which is the output of said amplitude operation means. 

[Claim 4] An armature-voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the thyristor converter which carries out rectification of the 
AC-power-supply electrical potential difference to direct current voltage, and supplies direct current 
power to a load, and to output the output current command of said thyristor converter, The current 
control means which carries out feedback control of the output direct current of said thyristor 
converter, and outputs the output voltage command of said thyristor converter, In the control unit of 
the thyristor converter constituted by having a phase control means to control the thyristor ignition 
phase angle of said thyristor converter so that the output voltage average value of said thyristor 
converter is proportional to the output voltage command of said thyristor converter An alternating- 
voltage detection means to detect said AC-power-supply electrical potential difference, and an 
amplitude operation means to calculate the signal proportional to the amplitude of the alternating 
voltage detected by said alternating- voltage detection means, It has an inverse number operation 
means to ask for the inverse number of the output of said amplitude operation means, and the high- 
pass filter which calculates the amount proportional to time amount change of the output of said 
inverse number operation means. The control unit of the converter characterized by amending the 
output voltage command of said thyristor converter by making only the amount which carried out the 
multiplication of the output of said high-pass filter to the output voltage command of the thyristor 
converter which is the output of said current control means increase. 

[Claim 5] An armature-voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the thyristor converter which carries out rectification of the 
AC-power-supply electrical potential difference to direct current voltage, and supplies direct current 
power to a load, and to output the output voltage command of said thyristor converter, In the control 
unit of the thyristor converter constituted by having a phase control means to control the thyristor 
ignition phase angle of said thyristor converter so that the output voltage average value of said 
thyristor converter is proportional to the output voltage command of said thyristor converter An 
alternating-voltage detection means to detect said AC-power-supply electrical potential difference, 
and an amplitude operation means to calculate the signal proportional to the amplitude of the 
alternating voltage detected by said alternating- voltage detection means, It has an inverse number 
operation means to ask for the inverse number of the output of said amplitude operation means, and 
the high-pass filter which calculates the amount proportional to time amount change of the output of 
said inverse number operation means. The control unit of the converter characterized by amending 
the output voltage command of said thyristor converter by making only the amount which carried out 
the multiplication of the output of said high-pass filter to the output voltage command of the thyristor 
converter which is the output of said current control means increase. 

[Claim 6] An armature-voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the thyristor converter which carries out rectification of the 
AC-power-supply electrical potential difference to direct current voltage, and supplies direct current 
power to a load, and to output the output current command of said converter, The current control 
means which carries out feedback control of the output direct current of said converter, and outputs 
the output voltage command of said converter, In the control unit of the thyristor converter which 
consists of a phase control means to control the thyristor ignition phase angle of said thyristor 
converter so that the output voltage average value of said thyristor converter is proportional to said 
output voltage command An alternating-voltage detection means to detect said AC-power-supply 
electrical potential difference, and an amplitude operation means to calculate the signal proportional 
to the amplitude of the alternating voltage detected by said alternating- voltage detection means, It 
has the high-pass filter which calculates the amount proportional to time amount change of the 
alternating- voltage amplitude which is the output of said amplitude operation means. The control 
unit of the converter characterized by amending the output voltage command of said thyristor 
converter by subtracting the output of said high-pass filter from the output voltage command of the 
thyristor converter which is the output of said armature- voltage control means. 
[Claim 7] An armature- voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the thyristor converter which carries out rectification of the 
AC-power-supply electrical potential difference to direct current voltage, and supplies direct current 
power to a load, and to output the output voltage command of said thyristor converter, In the control 
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unit of the thyristor converter constituted by having a phase control means to control the thyristor 
ignition phase angle of said thyristor converter so that the output voltage average value of said 
thyristor converter is proportional to the output voltage command of said thyristor converter An 
alternating-voltage detection means to detect said AC-power-supply electrical potential difference, 
and an amplitude operation means to calculate the signal proportional to the amplitude of the 
alternating voltage detected by said alternating- voltage detection means, It has the high-pass filter 
which calculates the amount proportional to time amount change of the alternating-voltage amplitude 
which is the output of said amplitude operation means. The control unit of the converter 
characterized by amending the output voltage command of said thyristor converter by subtracting the 
output of said high-pass filter from the output voltage command of the thyristor converter which is 
the output of said armature- voltage control means. 

[Claim 8] In the control unit of a converter given in any 1 term of said claim 1 thru/or claim 7 said 
amplitude operation means Two phase-number conversion means to change the alternating voltage 
detected by said alternating-voltage detection means into the diphase signal which intersects 
perpendicularly, A square addition means to carry out the square of the diphase signal which is the 
output of said 2 phase-number conversion means, respectively, and to add it, a square root operation 
means to ask for the square root of the output of said square addition means, and the low pass filter 
for controlling the ripple of the output signal of said square root operation means — since — the 
control unit of the converter characterized by constituting. 

[Claim 9] In the control unit of a converter given in any 1 term of said claim 1 thru/or claim 7 said 
amplitude operation means An average electrical-potential-difference operation means to calculate 
the instant average of the alternating voltage detected by said alternating- voltage detection means, A 
subtraction means to subtract the instant average which is the output of said average electrical- 
potential-difference operation means from the alternating voltage detected by said alternating- 
voltage detection means, respectively, Two phase-number conversion means to change the output of 
said subtraction means into the diphase signal which intersects perpendicularly, A square addition 
means to carry out the square of the diphase signal which is the output of said 2 phase-number 
conversion means, respectively, and to add it, a square root operation means to ask for the square 
root of the output of said square addition means, and the low pass filter for controlling the ripple of 
the output signal of said square root operation means — since — the control unit of the converter 
characterized by constituting. 

[Claim 10] a low pass filter for said amplitude operation means to control the ripple of the output 
signal of the full-wave-rectification means which considers alternating voltage detected by said 
alternating-voltage detection means as an input, and carries out full wave rectification, and said full- 
wave-rectification means in the control unit of a converter given in any 1 term of said claim 1 thru/or 
claim 7 — since — the control unit of the converter characterized by constituting. 
[Claim 1 1] It is the control unit of the converter by which said low pass filter is characterized by 
calculating the moving average of an input signal and making it output it in the control unit of a 
converter given in any 1 term of said claim 8 thru/or claim 10. 

[Claim 12] An armature-voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the pulse-width-modulation (PWM) converter which carries 
out rectification of the AC-power-supply electrical potential difference to direct current voltage, and 
supplies direct current power to a load, and to output the active current command of alternating 
current, A reactive current criteria means to define the reactive current command of the alternating 
current of said PWM converter, the alternating- voltage command of said PWM converter is decided 
that the inphase component and orthogonal component to supply voltage of alternating current of 
said PWM converter follow said active current command and a reactive current command, 
respectively - with effective and a reactive current control means In the control unit of the PWM 
converter constituted by having the PWM control means which carries out PWM control of said 
PWM converter so that the alternating- voltage average value of said PWM converter may be 
proportional to said alternating- voltage command The control unit of the converter characterized for 
the signal proportional to the alternating voltage which was equipped with an alternating- voltage 
detection means to detect each phase voltage of said AC power supply, and was detected by said 
alternating- voltage detection means by said thing [ having made it superimpose on effective and the 
alternating-voltage command of each phase which is the output of a reactive current control means ]. 
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[Claim 13] An annature-voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the pulse-width-modulation (PWM) converter which carries 
out rectification of the AC-power-supply electrical potential difference to direct current voltage, and 
supplies direct current power to a load, and to output the active current command of alternating 
current, A reactive current criteria means to define the reactive current command of the alternating 
current of said PWM converter, A phase detection means to output the criteria phase which 
synchronized with said AC-power-supply electrical potential difference, and a coordinate 
transformation means to change the alternating current of said PWM converter into a component in 
phase to said criteria phase, and the component which intersects perpendicularly, The active current 
control means which carries out comparison magnification of the inphase component of said 
alternating current, and said active current command, and outputs an active voltage command, The 
reactive current control means which carries out comparison magnification of the orthogonal 
component of said alternating current, and said reactive current command, and outputs a reactive 
voltage command, Said criteria phase is used. Said coordinate transformation means to change 
effective and a reactive voltage command into an alternating- voltage command, In the control unit of 
the PWM converter constituted by having the PWM control means which carries out PWM control 
of said PWM converter so that the alternating-voltage average value of said PWM converter may be 
proportional to said alternating-voltage command The alternating voltage detected by alternating- 
voltage detection means to detect each phase voltage of said AC power supply, and said alternating- 
voltage detection means Said criteria phase is equipped with a coordinate transformation means to 
change into a component in phase and the component which intersects perpendicularly. The control 
unit of the converter characterized by superimposing the signal which is proportional to said 
alternating-voltage orthogonal component again at said active voltage command about the signal 
proportional to the alternating- voltage inphase component which is the output of said coordinate 
transformation means on said reactive voltage command, respectively. 

[Claim 14] An armature-voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the pulse-width-modulation (PWM) converter which carries 
out rectification of the AC-power-supply electrical potential difference to direct current voltage, and 
supplies direct current power to a load, and to output the active current command of alternating 
current, A reactive current criteria means to define the reactive current command of the alternating 
current of said PWM converter, A phase detection means to output the criteria phase which 
synchronized with said AC-power-supply electrical potential difference, and a coordinate 
transformation means to change the alternating current of said PWM converter into a component in 
phase to said criteria phase, and the component which intersects perpendicularly, The active current 
control means which carries out comparison magnification of the inphase component of said 
alternating current, and said active current command, and outputs an active voltage command, The 
reactive current control means which carries out comparison magnification of the orthogonal 
component of said alternating current, and said reactive current command, and outputs a reactive 
voltage command, Said criteria phase is used. Said coordinate transformation means to change 
effective and a reactive voltage command into an alternating- voltage command, In the control unit of 
the PWM converter constituted by having the PWM control means which carries out PWM control 
of said PWM converter so that the alternating- voltage average value of said PWM converter may be 
proportional to said alternating- voltage command It has an alternating-voltage detection means to 
detect each phase voltage of said AC power supply, and a coordinate transformation means to ask for 
an inphase component with said criteria phase from the alternating voltage detected by said 
alternating-voltage detection means. The control unit of the converter characterized by 
superimposing the signal proportional to the alternating- voltage inphase component which is the 
output of said coordinate transformation means on said active voltage command. 
[Claim 15] An armature- voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the pulse-width-modulation (PWM) converter which carries 
out rectification of the AC-power-supply electrical potential difference to direct current voltage, and 
supplies direct current power to a load, and to output the active current command of alternating ' 
current, A reactive current criteria means to define the reactive current command of the alternating 
current of said PWM converter, A phase detection means to output the criteria phase which 
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synchronized with said AC-power-supply electrical potential difference, and a coordinate 
transformation means to change the alternating current of said PWM converter into a component in 
phase to said criteria phase, and the component which intersects perpendicularly, The active current 
control means which carries out comparison magnification of the inphase component of said 
alternating current, and said active current command, and outputs an active voltage command, The 
reactive current control means which carries out comparison magnification of the orthogonal 
component of said alternating current, and said reactive current command, and outputs a reactive 
voltage command, Said criteria phase is used. Said coordinate transformation means to change 
effective and a reactive voltage command into an alternating-voltage command, In the control unit of 
the PWM converter constituted by having the PWM control means which carries out PWM control 
of said PWM converter so that the alternating- voltage average value of said PWM converter may be 
proportional to said alternating- voltage command An alternating-voltage detection means to detect 
each phase voltage of said AC power supply, and a coordinate transformation means to change the 
alternating voltage detected by said alternating- voltage detection means into a component in phase to 
said criteria phase, and the component which intersects perpendicularly, It has the high-pass filter 
which calculates the amount proportional to time amount change of the alternating- voltage inphase 
component which is the output of said coordinate transformation means, and an orthogonal 
component, respectively. The control unit of the converter characterized by having superimposed the 
amount of alternating- voltage inphase component fluctuation which is the output of said high-pass 
filter on said active voltage command, and superimposing said amount of alternating- voltage 
orthogonal component fluctuation on said reactive voltage command, respectively. 
[Claim 16] An armature-voltage control means to carry out feedback control of the direct current 
circuit electrical potential difference of the pulse-width-modulation (PWM) converter which carries 
out rectification of the AC-power-supply electrical potential difference to direct current voltage, and 
supplies direct current power to a load, and to output the active current command of alternating 
current, A reactive current criteria means to define the reactive current command of the alternating 
current of said PWM converter, A phase detection means to output the criteria phase which 
synchronized with said AC-power-supply electrical potential difference, and a coordinate 
transformation means to change the alternating current of said PWM converter into a component in 
phase to said criteria phase, and the component which intersects perpendicularly, The active current 
control means which carries out comparison magnification of the inphase component of said 
alternating current, and said active current command, and outputs an active voltage command, The 
reactive current control means which carries out comparison magnification of the orthogonal 
component of said alternating current, and said reactive current command, and outputs a reactive 
voltage command, Said criteria phase is used. Said coordinate transformation means to change 
effective and a reactive voltage command into an alternating- voltage command, In the control unit of 
the PWM converter constituted by having the PWM control means which carries out PWM control 
of said PWM converter so that the alternating-voltage average value of said PWM converter may be 
proportional to said alternating-voltage command An alternating-voltage detection means to detect 
each phase voltage of said AC power supply, and a coordinate transformation means to ask for an 
inphase component with said criteria phase from the alternating voltage detected by said alternating- 
voltage detection means, The control unit of the converter characterized by having the high-pass 
filter which calculates the amount proportional to time amount change of the alternating-voltage 
inphase component which is the output of said coordinate transformation means, and superimposing 
the amount of alternating- voltage inphase component fluctuation which is the output of said high- 
pass filter on said active voltage command. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the converter which is applied to 
the control unit of the thyristor converter which carries out rectification of the AC-power-supply 
electrical potential difference to direct current voltage, and supplies direct current power to a load, or 
a pulse-width-modulation (PWM is called hereafter) converter, especially raised the stability of the 
armature-voltage control to AC-power-supply voltage variation. 
[0002] 

[Description of the Prior Art] Generally, the thyristor converter or the PWM converter is used in 
many fields, and the usage is also various. And as a control unit of this thyristor converter, there are 
many things at first about some which are indicated by ,, JP,8-322262,A" etc., for example. 
[0003] Drawing 19 is the circuit diagram showing the fundamental example of a configuration of the 
control unit of this kind of conventional thyristor converter. 

[0004] drawing 19 - setting - 1 — an inverter and 2 - a motor and 3 — a thyristor converter and 4 — 
a smoothing capacitor and 5 — AC power supply and 6 — a power transformer and 7 — an electrical- 
potential-difference reference circuit and 8 — for a comparator and 10, as for a current detector and 
12, an armature-voltage control machine and 1 1 are [ an electrical-potential-difference detector and 
9 / a comparator and 13 ] phase control machines, and a current limiter and 14 are constituted like 
illustration. 

[0005] That is, the alternating current power inputted through a power transformer 6 is changed into 
direct current power from AC power supply 5 by the thyristor converter 3, and the ripple of direct 
current voltage Vdc is controlled with a smoothing capacitor 4. And inverse transformation of this 
direct current voltage Vdc by which smooth was carried out is carried out to three-phase-circuit 
alternating voltage with an inverter 1, and a motor 2 is driven. 

[0006] On the other hand, the armature-voltage control of the thyristor converter 3 compares the 
electrical-potential-difference criteria of the direct current circuit given from the electrical-potential- 
difference reference circuit 7 with the direct current voltage Vdc of the smoothing capacitor 4 
detected by the electrical-potential-difference detector 8 by the comparator 9, and performs it by 
carrying out feedback control with the armature-voltage control vessel 10. 
[0007] Furthermore, a comparator 12 compares the output current command of the thyristor 
converter 3 which is the output of the armature-voltage control machine 10, and the output current of 
the thyristor converter 3 detected by the current detector 11, and the output voltage command of the 
thyristor converter 3 is outputted by carrying out feedback control with a current limiter 13. 
[0008] And as the output voltage average value of the thyristor converter 3 proportional to the output 
voltage command of the thyristor converter 3 which is the output of a current limiter 13 is acquired, 
it is the configuration of common knowledge of controlling the thyristor ignition phase angle of the 
thyristor converter 3 by the phase control machine 14. 

[0009] In this case, when the voltage swing of AC power supply 5 is set to Vac, it is the output 
voltage average Vc of the ignition phase angle alpha of a thyristor, and the thyristor converter 3. It is 
output voltage command Vc * of the thyristor converter 3 whose phase control machine 14 is an 
input since relation comes to be shown in following the (1) type. It receives and the ignition phase 
angle alpha is determined that following the (2) type is materialized. 
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[0010] 

Vc =Vaccos alpha - (1) Alpha=cos -1 (Vc *) (2) 

And as the ignition phase angle alpha of a thyristor is controlled by the phase control machine 14 and 
it is shown in following the (3) type so that the above-mentioned formula may be satisfied, it is 
output voltage command Vc * of the thyristor converter 3. The output voltage average Vc of the 
proportional thyristor converter 3 It can obtain. 
[0011] 

Vc =VacVc * - (3) 

Thus, the direct current circuit electrical potential difference of the thyristor converter 3 is controlled, 
and direct current power is supplied to the motor 2 which is a load. 

[0012] In addition, it cannot be overemphasized that it is applicable not only to the thing of an 
inverter 1 and a motor 2 but various direct-current loads shown in drawing 19 as a load. 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, it sets to the control device of such a 
thyristor converter, and is output voltage command Vc * of the thyristor converter 3 as mentioned 
above. Output voltage average Vc It is only a time of being the case that the voltage swing Vac of 
AC power supply 5 is fixed that proportionality is materialized in between. 

[0014] Therefore, when the voltage swing Vac of AC power supply 5 changes, it is proportional to 
the variation, and it is the output voltage average Vc of the thyristor converter 3. It changes, and this 
serves as disturbance and brings a bad influence to control. And if the source effect of AC power 
supply 5 happens, the direct current voltage Vdc of a smoothing capacitor 4 cannot be made to 
follow an electrical-potential-difference reference value, but operation of the motor 2 which is a load 
may be affected. 

[0015] In addition, although the above is about the case of a thyristor converter, the PWM converter 
using the transistor etc. as a converter which can realize a high-speed control response more is 
known. 

[0016] Drawing 20 is the circuit diagram showing the fundamental example of a configuration of the 
control unit of this kind of conventional PWM converter. 

[0017] That is, as shown in drawing 20 , as a main circuit, it has composition equipped with power- 
source filter 6a which constituted PWM converter 3a from a reactor, a capacitor, etc. instead of the 
power transformer 6 again instead of the thyristor converter 3 in the configuration of said drawing 
19. 

[0018] On the other hand, the armature- voltage control of PWM converter 3a compares the 
electrical-potential-difference criteria of the direct current circuit given from the electrical-potential- 
difference reference circuit 7 with the direct current voltage Vdc of the smoothing capacitor 4 
detected by the electrical-potential-difference detector 8 by the comparator 9 like the case of said 
drawing 19 , and performs it by carrying out feedback control with the armature-voltage control 
vessel 10. 

[0019] Moreover, it changes into the signal which synchronized with the power source with the 
phase detector 16 from the supply voltage detected by the alternating- voltage detector 15. 
[0020] It consists of a filter, a phase-shifting circuit, etc., and phase detectors 16 are outputs SP and 
SQ. It is the sinusoidal signal which synchronized with the phase voltage of AC power supply 5, and 
becomes the criteria phase of alternating current control of PWM converter 3 a. 
[0021] furthermore, the output of the armature- voltage control machine 10 — active current 
command iP * it is ~ reactive current command iQ * given from the reactive current calibration 
master 17 It becomes a command value over the alternating current of PWM converter 3 a. 
[0022] Moreover, the reactive current controllers 1 8 are [ effective and ] the power-source 
synchronizing signals SP and SQ outputted from a phase detector 16. It uses. Alternating current iR 
detected by the current detectors 1 1R and 1 IT And iT A power-source phase and a component in 
phase are active current command iP *. The component which intersects perpendicularly with a 
power- source phase is reactive current command iQ *. So that it may follow, respectively Electrical- 
potential-difference command nuR * of a three phase circuit, nuS *, and nuT * It outputs. 
[0023] And electrical-potential-difference command nuR * of this three phase circuit, nuS *, and 
nuT * It is the configuration of common knowledge of carrying out pulse width modulation by the 
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PWM control circuit 19, and turning on and off switching devices, such as a transistor of PWM 
converter 3a, with the output of the PWM control circuit 19. 

[0024] Drawing 21 is the block diagram in drawing 20 showing an example of effective and the 
reactive current controller 18. 

[0025] As for a comparator, and 183R and 183T, for 181, in drawing 21 , a coordinate 
transformation machine, and 182R and 182T are [ a current limiter and 184 ] reversal adders. 
[0026] Namely, alternating current command iR * which is the output of the coordinate 
transformation machine 181 and iT * Each detected phase current iR and iT Comparators 182R and 
182T compare, respectively, this comparison result is amplified with current limiters 183R and 
183T, and they are electrical-potential-difference command nuR * of R phase and T phase, and nuT 
*. It obtains. 

[0027] Moreover, electrical-potential-difference command nuS * of an S phase Electrical-potential- 
difference command nuR * of R phase and T phase, and nuT * It obtains by inverting with the 
reversal adder 184 and adding. 

[0028] In addition, in drawing 21 , although it is made to carry out current control only of the two 
phases, there is also a configuration which carries out current control of the part for a three phase 
circuit. 

[0029] Moreover, a power transformer may be used instead of power- source filter 6a. 

[0030] Drawing 22 (a) is the block diagram showing an example of the coordinate transformation 

machine 181 in drawing 21 . 

[0031] For a multiplier and 181E, in drawing 22 (a), a subtracter and 181F are [ 181A, 181B, 181C, 
and 18 ID / a coefficient multiplier and 1811 of an adder, and 181G and 181H ] adders. 
[0032] Drawing 22 (b) is the power-source synchronizing signals SP and SQ outputted from a phase 
detector 16. It is the signal waveform diagram showing phase relation. 

[0033] It sets to drawing 22 (b) and he is SP. R phase voltage eR of AC power supply 5 A power- 
source synchronizing signal in phase and SQ Power-source synchronizing signal SP It is the power- 
source synchronizing signal which was in 90 degrees. 

[0034] It sets to drawing 22 (a) and they are the power-source synchronizing signals SP and SQ. 
Active current command iP * Or reactive current command iQ * Multiplication is carried out with 
four multipliers 181A, 181B, 181C, and 181D. 

[0035] And this multiplication result is subtracted or added by subtracter 18 IE or adder 18 IF, and 
each output x and y are as follows. 

[0036] x=iP * SP-i * SQy=iP * S+i * SP - here, SP =cos (omegat), SQ =sin (omegat), then the 

above-mentioned formula are as follows. 

[0037] 

x=iP * cos(omegat)-iQ * sin (omegat) y=iP * sin(omegat)+iQ * cos (omegat) =iP * cos(t-90 degrees 
of omega)-iQ * sin (t-90 degrees of omega) 

Namely, x=iR * For a component in phase to R phase supply voltage, iP * and the component which 
intersects perpendicularly are iQ *. It is an alternating current command, and y is the alternating 
current command with the same inphase component iP * and orthogonal component iQ *, and is the 
signal which was behind [ x ] in 90 degrees. 

[0038] Coefficient multipliers 181G and 181H and adder 1811 ask for the current command of T 
phase from the above-mentioned output x and y by the rectangular cross 2 phase / a three-phase- 
circuit conversion operation like a degree type. 

[0039] iT Processing of drawing 22 beyond * =(x+2y)/root3 is well-known coordinate 
transformation, and iP * and an orthogonal component are [ supply voltage and an inphase 
component ] iQ * as a result. Current command iR * of R phase and T phase And iT * is obtained. 
[0040] In addition, in drawing 22 , although about 90 degrees of signals of phase reference are used 
as a power-source synchronizing signal, there are various things as a configuration of coordinate 
transformation, such as using about 120 degrees of synchronizing signals of phase reference. 
[0041] By the way, since the control response is quicker than the above-mentioned thyristor 
converter 3, PWM converter 3a also has little effect of disturbance. 

[0042] However, when the inductance between AC power supply 5 and PWM converter 3a is small, 
by the voltage variation of AC power supply 5, alternating current may be influenced and may result 
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in an overcurrent. 

[0043] The purpose of this invention is to offer the control unit of the converter which can make high 

stability of the armature-voltage control to AC-power-supply voltage variation. 

[0044] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention of 
claim 1 An armature- voltage control means to carry out feedback control of the direct current circuit 
electrical potential difference of the thyristor converter which carries out rectification of the AC- 
power-supply electrical potential difference to direct current voltage, and supplies direct current 
power to a load, and to output the output current command of a thyristor converter, The current 
control means which carries out feedback control of the output direct current of a thyristor converter, 
and outputs the output voltage command of a thyristor converter, In the control unit of the thyristor 
converter constituted by having a phase control means to control the thyristor ignition phase angle of 
a thyristor converter so that the output voltage average value of a thyristor converter is proportional 
to the output voltage command of a thyristor converter It has an alternating- voltage detection means 
to detect an AC-power-supply electrical potential difference, and an amplitude operation means to 
calculate the signal proportional to the amplitude of the alternating voltage detected by the 
alternating-voltage detection means. He is trying to amend the output voltage command of a thyristor 
converter by doing the division of the output voltage command of the thyristor converter which is the 
output of a current control means by the AC-power-supply voltage swing which is the output of an 
amplitude operation means. 

[0045] Therefore, in the control device of the converter of invention of claim 1, the effect of AC- 
power-supply voltage variation can be eased in the control device of the thyristor converter which 
has a current control means in a minor loop by detecting an AC-power-supply electrical potential 
difference, calculating the signal proportional to that amplitude, and amending the output voltage 
command of a thyristor converter by doing the division of the output voltage command of a thyristor 
converter by this AC-power-supply voltage swing. 

[0046] Moreover, an armature-voltage control means to carry out feedback control of the direct 
current circuit electrical potential difference of the thyristor converter which carries out rectification 
of the AC-power-supply electrical potential difference to direct current voltage, and supplies direct 
current power to a load in invention of claim 2, and to output the output voltage command of a 
thyristor converter, In the control unit of the thyristor converter constituted by having a phase control 
means to control the thyristor ignition phase angle of a thyristor converter so that the output voltage 
average value of a thyristor converter is proportional to the output voltage command of a thyristor 
converter It has an alternating-voltage detection means to detect an AC-power-supply electrical 
potential difference, and an amplitude operation means to calculate the signal proportional to the 
amplitude of the alternating voltage detected by the alternating-voltage detection means. He is trying 
to amend the output voltage command of a thyristor converter by doing the division of the output 
voltage command of the thyristor converter which is the output of an armature- voltage control means 
by the AC-power-supply voltage swing which is the output of an amplitude operation means. 
[0047] Therefore, in the control device of the converter of invention of claim 2, the effect of AC- 
power-supply voltage variation can be eased in the control device of the thyristor converter which 
does not have a current control means in a minor loop by detecting an AC-power-supply electrical 
potential difference, calculating the signal proportional to that amplitude, and amending the output 
voltage command of a thyristor converter by doing the division of the output voltage command of a 
thyristor converter by this AC-power-supply voltage swing. 

[0048] Furthermore, the electrical-potential-difference reference circuit which defines the electrical- 
potential-difference criteria of the direct current circuit of the thyristor converter which carries out 
rectification of the AC-power-supply electrical potential difference to direct current voltage, and 
supplies direct current power to a load in invention of claim 3, In the control unit of the thyristor 
converter constituted by having a phase control means to control the thyristor ignition phase angle of 
a thyristor converter so that the output voltage average value of a thyristor converter is proportional 
to electrical-potential-difference criteria He has an alternating- voltage detection means to detect an 
AC-power-supply electrical potential difference, and an amplitude operation means to calculate the 
signal proportional to the amplitude of the alternating voltage detected by the alternating-voltage 
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detection means, and is trying to amend electrical-potential-difference criteria by doing the division 
of the electrical-potential-difference criteria by the AC-power-supply voltage swing which is the 
output of an amplitude operation means. 

[0049] Therefore, in the control device of the open- loop thyristor converter which considers the 
given electrical-potential-difference criteria as the output voltage command of a thyristor converter 
in the control device of the converter of invention of claim 3, the effect of AC-power-supply voltage 
variation can be eased by detecting an AC-power-supply electrical potential difference, calculating 
the signal proportional to that amplitude, and amending electrical-potential-difference criteria by 
doing the division of the electrical-potential-difference criteria given by this AC-power-supply 
voltage swing. 

[0050] An armature-voltage control means to carry out feedback control of the direct current circuit 
electrical potential difference of the thyristor converter which carries out rectification of the AC- 
power-supply electrical potential difference to direct current voltage, and supplies direct current 
power to a load by invention of claim 4 on the other hand, and to output the output current command 
of a thyristor converter, The current control means which carries out feedback control of the output 
direct current of a thyristor converter, and outputs the output voltage command of a thyristor 
converter, In the control unit of the thyristor converter constituted by having a phase control means 
to control the thyristor ignition phase angle of a thyristor converter so that the output voltage average 
value of a thyristor converter is proportional to the output voltage command of a thyristor converter 
An alternating- voltage detection means to detect an AC-power-supply electrical potential difference, 
and an amplitude operation means to calculate the signal proportional to the amplitude of the 
alternating voltage detected by the alternating- voltage detection means, It has an inverse number 
operation means to ask for the inverse number of the output of an amplitude operation means, and 
the high-pass filter which calculates the amount proportional to time amount change of the output of 
an inverse number operation means. He is trying to amend the output voltage command of a thyristor 
converter by making only the amount which carried out the multiplication of the output of a high- 
pass filter to the output voltage command of the thyristor converter which is the output of a current 
control means increase. 

[0051] Therefore, it sets to the control unit of the converter of invention of claim 4. In the control 
unit of the thyristor converter which has a current control means in a minor loop Detect an AC- 
power-supply electrical potential difference, calculate the signal proportional to that amplitude, and 
it asks for the inverse number of this AC-power-supply voltage swing. The effect of AC-power- 
supply voltage variation can be eased by calculating the amount proportional to that time amount 
change, and amending the output voltage command of a thyristor converter by making only the 
amount which carried out the multiplication of this amount increase to the output voltage command 
of a thyristor converter. 

[0052] Moreover, an armature-voltage control means to carry out feedback control of the direct 
current circuit electrical potential difference of the thyristor converter which carries out rectification 
of the AC-power-supply electrical potential difference to direct current voltage, and supplies direct 
current power to a load in invention of claim 5, and to output the output voltage command of a 
thyristor converter, In the control unit of the thyristor converter constituted by having a phase control 
means to control the thyristor ignition phase angle of a thyristor converter so that the output voltage 
average value of a thyristor converter is proportional to the output voltage command of a thyristor 
converter An alternating-voltage detection means to detect an AC-power-supply electrical potential 
difference, and an amplitude operation means to calculate the signal proportional to the amplitude of 
the alternating voltage detected by the alternating- voltage detection means, It has an inverse number 
operation means to ask for the inverse number of the output of an amplitude operation means, and 
the high-pass filter which calculates the amount proportional to time amount change of the output of 
an inverse number operation means. He is trying to amend the output voltage command of a thyristor 
converter by making only the amount which carried out the multiplication of the output of a high- 
pass filter to the output voltage command of the thyristor converter which is the output of a current 
control means increase. 

[0053] Therefore, it sets to the control unit of the converter of invention of claim 5. In the control 
unit of the thyristor converter which does not have a current control means in a minor loop Detect an 
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AC-power-supply electrical potential difference, calculate the signal proportional to that amplitude, 
and it asks for the inverse number of this AC-power-supply voltage swing. The effect of AC-power- 
supply voltage variation can be eased by calculating the amount proportional to that time amount 
change, and amending the output voltage command of a thyristor converter by making only the 
amount which carried out the multiplication of this amount increase to the output voltage command 
value of a thyristor converter. 

[0054] Furthermore, an armature- voltage control means to carry out feedback control of the direct 
current circuit electrical potential difference of the thyristor converter which carries out rectification 
of the AC-power-supply electrical potential difference to direct current voltage, and supplies direct 
current power to a load in invention of claim 6, and to output the output current command of a 
converter, The current control means which carries out feedback control of the output direct current 
of a converter, and outputs the output voltage command of a converter, In the control unit of the 
thyristor converter which consists of a phase control means to control the thyristor ignition phase 
angle of a converter so that the output voltage average value of a thyristor converter is proportional 
to an output voltage command An alternating-voltage detection means to detect an AC-power-supply 
electrical potential difference, and an amplitude operation means to calculate the signal proportional 
to the amplitude of the alternating voltage detected by the alternating-voltage detection means, By 
having the high-pass filter which calculates the amount proportional to time amount change of the 
alternating- voltage amplitude which is the output of an amplitude operation means, and subtracting 
the output of a high-pass filter from the output voltage command of the thyristor converter which is 
the output of an armature- voltage control means He is trying to amend the output voltage command 
of a thyristor converter. 

[0055] Therefore, it sets to the control unit of the converter of invention of claim 6. In the control 
unit of the thyristor converter which has a current control means in a minor loop Detect an AC- 
power-supply electrical potential difference, calculate the signal proportional to that amplitude, and 
the amount proportional to time amount change of this AC-power-supply voltage swing is 
calculated. By amending the output voltage command of a thyristor converter, the effect of AC- 
power-supply voltage variation can be eased by subtracting this amount from the output voltage 
command of a thyristor converter. 

[0056] An armature-voltage control means to carry out feedback control of the direct current circuit 
electrical potential difference of the thyristor converter which carries out rectification of the AC- 
power-supply electrical potential difference to direct current voltage, and supplies direct current 
power to a load by invention of claim 7 further again, and to output the output voltage command of a 
thyristor converter, In the control unit of the thyristor converter constituted by having a phase control 
means to control the thyristor ignition phase angle of a thyristor converter so that the output voltage 
average value of a thyristor converter is proportional to the output voltage command of a thyristor 
converter An alternating-voltage detection means to detect an AC-power-supply electrical potential 
difference, and an amplitude operation means to calculate the signal proportional to the amplitude of 
the alternating voltage detected by the alternating- voltage detection means, By having the high-pass 
filter which calculates the amount proportional to time amount change of the alternating- voltage 
amplitude which is the output of an amplitude operation means, and subtracting the output of a high- 
pass filter from the output voltage command of the thyristor converter which is the output of an 
armature- voltage control means He is trying to amend the output voltage command of a thyristor 
converter. 

[0057] Therefore, it sets to the control unit of the converter of invention of claim 7. In the control 
unit of the thyristor converter which does not have a current control means in a minor loop Detect an 
AC-power-supply electrical potential difference, calculate the signal proportional to that amplitude, 
and the amount proportional to time amount change of this alternating-voltage amplitude is 
calculated. By amending the output voltage command of a thyristor converter, the effect of AC- 
power-supply voltage variation can be eased by subtracting this amount from the output voltage 
command value of a thyristor converter. 

[0058] In addition, as for especially the above-mentioned amplitude operation means, it is desirable 
to constitute from a low pass filter for controlling the ripple of the output signal of 2 phase-number- 
conversion means to change the alternating voltage detected by the alternating- voltage detection 
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means into the diphase signal which intersects perpendicularly, a square addition means to carry out 
the square of the diphase signal which is the output of 2 phase-number-conversion means, 
respectively, and to add it, a square root operation means to ask for the square root of the output of a 
square addition means, and a square root operation means, as having indicated to claim 8. 
[0059] The above-mentioned amplitude operation means Moreover, for example, an average 
electrical-potential-difference operation means to ask claim 9 for the instant average of the 
alternating voltage detected by the alternating- voltage detection means as indicated, A subtraction 
means to subtract the instant average which is the output of an average electrical-potential-difference 
operation means from the alternating voltage detected by the alternating- voltage detection means, 
respectively, Two phase-number conversion means to change the output of a subtraction means into 
the diphase signal which intersects perpendicularly, and a square addition means to carry out the 
square of the diphase signal which is the output of 2 phase-number conversion means, respectively, 
and to add it, It is desirable to constitute from a square root operation means to ask for the square 
root of the output of a square addition means, and a low pass filter for controlling the ripple of the 
output signal of a square root operation means. 

[0060] Furthermore, as indicated to claim 10, as for the above-mentioned amplitude operation 
means, it is desirable to constitute from a full-wave-rectification means which considers alternating 
voltage detected by the alternating-voltage detection means as an input, and carries out full wave 
rectification, and a low pass filter for controlling the ripple of the output signal of a full-wave- 
rectification means. 

[0061] Here, as indicated to claim 1 1, as for especially the above-mentioned low pass filter, it is 
desirable to calculate and output the moving average of an input signal. 

[0062] An armature- voltage control means to carry out feedback control of the direct current circuit 
electrical potential difference of the pulse- width-modulation (PWM) converter which carries out 
rectification of the AC -power-supply electrical potential difference to direct current voltage, and 
supplies direct current power to a load, and to, output the active current command of alternating 
current on the other hand in order to attain the above-mentioned purpose, A reactive current criteria 
means to define the reactive current command of the alternating current of an PWM converter, the 
alternating-voltage command of an PWM converter is decided that the inphase component and 
orthogonal component to supply voltage of alternating current of an PWM converter follow an active 
current command and a reactive current command, respectively — with effective and a reactive 
current control means In the control unit of the PWM converter constituted by having the PWM 
control means which carries out PWM control of the PWM converter so that the alternating- voltage 
average value of an PWM converter may be proportional to an alternating- voltage command He has 
an alternating- voltage detection means to detect each phase voltage of AC power supply, and is 
trying to superimpose the signal proportional to the alternating voltage detected by the alternating- 
voltage detection means in invention of claim 12 on effective and the alternating- voltage command 
of each phase which is the output of a reactive current control means. 

[0063] Therefore, in the control device of the converter of invention of claim 12, the effect of AC- 
power-supply voltage variation can be eased in the control device of an PWM converter with a 
current control loop by detecting each phase voltage of AC power supply, and superimposing the 
signal proportional to it on the alternating-voltage command of each phase. 
[0064] Moreover, he has an alternating- voltage detection means detect each phase voltage of AC 
power supply, and a coordinate-transformation means change the alternating voltage detected by the 
alternating- voltage detection means into a component in phase to a criteria phase, and the component 
which intersects perpendicularly, and is trying to superimpose the signal which is proportional to an 
alternating-voltage orthogonal component again at an active-voltage command about the signal 
proportional to the alternating- voltage inphase component which is the output of a coordinate- 
transformation means on a reactive-voltage command in invention of claim 13, respectively. 
[0065] Therefore, it sets to the control unit of the converter of invention of claim 13. In the control 
unit of effective as a result, and the PWM converter which obtains a reactive voltage command 
which changed alternating current into the criteria phase, the component in phase, and the 
component that intersects perpendicularly, and carried out current control Detect each phase voltage 
of AC power supply, and it is changed into an inphase component and an orthogonal component 
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with a criteria phase. The effect of AC-power-supply voltage variation can be eased by 
superimposing the signal which is proportional to an alternating-voltage orthogonal component 
about the signal proportional to this alternating- voltage inphase component again at an active voltage 
command on a reactive voltage command, respectively. 

[0066] Furthermore, he has an alternating- voltage detection means to detect each phase voltage of 
AC power supply, and a coordinate transformation means to ask for an inphase component with a 
criteria phase from the alternating voltage detected by the alternating-voltage detection means, and is 
trying to superimpose the signal proportional to the alternating-voltage inphase component which is 
the output of a coordinate transformation means on an active voltage command in invention of claim 
14. 

[0067] Therefore, it sets to the control unit of the converter of invention of claim 14. In the control 
unit of effective as a result, and the PWM converter which obtains a reactive voltage command 
which changed alternating current into the criteria phase, the component in phase, and the 
component that intersects perpendicularly, and carried out current control The effect of AC-power- 
supply voltage variation can be eased by detecting each phase voltage of AC power supply, and 
asking for an inphase component with a criteria phase, and superimposing the signal proportional to 
this alternating- voltage inphase component on an active voltage command. 

[0068] Moreover, an alternating- voltage detection means to detect each phase voltage of AC power 
supply in invention of claim 15, A coordinate transformation means to change the alternating voltage 
detected by the alternating- voltage detection means into a component in phase to a criteria phase, 
and the component which intersects perpendicularly, It has the high-pass filter which calculates the 
amount proportional to time amount change of the alternating- voltage inphase component which is 
the output of a coordinate transformation means, and an orthogonal component, respectively. He 
superimposes the amount of alternating-voltage inphase component fluctuation which is the output 
of a high-pass filter on an active voltage command, and is trying to superimpose the amount of 
alternating-voltage orthogonal component fluctuation on a reactive voltage command, respectively. 
[0069] Therefore, it sets to the control unit of the converter of invention of claim 15. In the control 
unit of effective as a result, and the PWM converter which obtains a reactive voltage command 
which changed alternating current into the criteria phase, the component in phase, and the 
component that intersects perpendicularly, and carried out current control Detect each phase voltage 
of AC power supply, and it is changed into an inphase component and an orthogonal component 
with a criteria phase. The effect of AC-power-supply voltage variation can be eased by calculating 
the amount proportional to time amount change of this alternating- voltage inphase component and an 
orthogonal component furthermore, respectively, superimposing this amount of alternating- voltage 
inphase component fluctuation on an active voltage command, and superimposing the amount of 
alternating-voltage orthogonal component fluctuation on a reactive voltage command, respectively. 
[0070] Furthermore, he has the high-pass filter which calculates the amount which is proportional to 
time-amount change of the alternating- voltage inphase component which is the output of an 
alternating- voltage detection means detect each phase voltage of AC power supply, a coordinate- 
transformation means ask for an inphase component with a criteria phase from the alternating 
voltage detected by the alternating- voltage detection means, and a coordinate-transformation means 
in invention of claim 16, and he is trying to superimpose the amount of alternating-voltage inphase 
component fluctuation which is the output of a high-pass filter on an active- voltage command. 
[0071] Therefore, it sets to the control unit of the converter of invention of claim 16. In the control 
unit of effective as a result, and the PWM converter which obtains a reactive voltage command 
which changed alternating current into the criteria phase, the component in phase, and the 
component that intersects perpendicularly, and carried out current control The effect of AC-power- 
supply voltage variation can be eased by detecting each phase voltage of AC power supply, and 
asking for an inphase component with a criteria phase, calculating the amount proportional to time 
amount change of this alternating- voltage inphase component, and superimposing this amount of 
alternating-voltage inphase component fluctuation on an active voltage command. 
[0072] By the above, stability of the armature- voltage control to AC-power-supply voltage variation 
can be made high. 
[0073] 
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[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. 

[0074] (Gestalt of the 1st operation) Drawing 1 is the circuit diagram showing the example of a 
configuration of the control unit of the thyristor converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 19 , omits the explanation, and describes only a part different 
here. 

[0075] That is, the control unit of the thyristor converter of the gestalt of this operation is considering 
the alternating- voltage detector 15, the amplitude computing element 20, and the divider 21 as the 
configuration added to drawing 19 R> 9, as shown in drawing 1 . 

[0076] The alternating- voltage detector 15 detects the input alternating voltage of the thyristor 
converter 3, i.e., the electrical potential difference of AC power supply 5. 

[0077] The amplitude computing element 20 calculates the signal proportional to the amplitude of 
the alternating voltage detected by the alternating- voltage detector 15. 

[0078] A divider 21 is doing the division of the output voltage command of the thyristor converter 
which is the output of a current limiter 13 by the AC-power-supply voltage swing which is the 
output of the amplitude computing element 20, and amends the output voltage command of a 
thyristor converter. 

[0079] Next, an operation of the control unit of the thyristor converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0080] In drawing 1 , the output Sac of the amplitude computing element 20 shall be expressed using 

a proportionality coefficient Kac like a degree type. 

[0081] 

Sac=Kac-Vac - (4) 

When there is no fluctuation of five AC power supply by choosing the proportionality coefficient 
Kac of the above-mentioned formula at a steady state so that the output Sac of the amplitude 
computing element 20 may be set to 1 at the time of rated supply voltage, the output Sac given to a 
divider 21 is 1, and serves as the completely same control function as the case of the former of 
drawing 19 mentioned above. 

[0082] However, when AC power supply 5 is changed, the output Sac of the amplitude computing 
element 20 stops being 1, and it is output Vc * of a current limiter 14. Output voltage command 
Vcc* of the thyristor converter 3 which was broken by the output Sac of the amplitude computing 
element 20, and was amended It becomes like a degree type. 
[0083] 

Vcc* =Vc */Sac=Vc */(KacVac) - (5) 

Output voltage command Vcc* of the thyristor converter 3 of the above-mentioned formula If it uses 
and the phase control machine 14 determines alpha like (2) types, it is the output voltage average Vc 
of the thyristor converter 3 so that clearly [ substituting for (1) type ]. It is output Vc * of a current 
limiter 14 like a degree type. It comes to be proportional. 
[0084] 

Vc -Vaccos alpha =VacVc */(KacVac) =Vc * / Kac - (6) 

As mentioned above, even if it changes the electrical potential difference of AC power supply 5 in 
the control device of the thyristor converter of the gestalt of this operation, it is the output voltage 
average Vc of the thyristor converter 3. Output Vc * of a current limiter 14 Since it can be made to 
be proportional, it becomes possible to realize the control device of the thyristor converter which is 
not influenced of the voltage variation of AC power supply 5. 

[0085] Thereby, the direct current voltage Vdc of a smoothing capacitor 4 can be controlled also by 
the time of the voltage variation of AC power supply 5 to stability, and the always stabilized power 
can be supplied to the inverter 1 and motor 2 which are a load. 

[0086] as an example with the effective gestalt of this operation, the nuclear reactor coolant 
recirculation-pump variable frequency power unit (Reactor — it is called ASD for short below 
Internal pump Adjustable Speed Drive ) which is a driving gear of the nuclear reactor coolant 
recirculation pump (it is called RIP for short below Reactor Internal Pump ) of a boiling water 
reactor is mentioned. 

[0087] RIP is a pump made to circulate through the coolant in a reactor, and since it has the function 
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which controls the output of a reactor by the operating speed, ASD which is a driving source is 
required to supply the power stabilized as much as possible to RIP. 

[0088] The power source of ASD is three-phase-circuit AC power supply, and it can be referred to as 
very meaningful on employment of a nuclear power plant to be influenced of network agitation, 
since the voltage variation resulting from the bus-bar change in an electric power plant etc. and the 
electric power plant itself are naturally connected with the network, to adopt the gestalt of this 
operation in the armature-voltage control circuit of ASD, and to control the disturbance of the 
armature-voltage control circuit by line voltage variation. 

[0089] (Gestalt of the 2nd operation) Drawing 2 is the circuit diagram showing the example of a 
configuration of the control unit of the thyristor converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 1 , omits the explanation, and describes only a part different 
here. 

[0090] That is, the control unit of the thyristor converter of the gestalt of this operation is considered 
as the configuration which omitted the current control loop which consists of the current detector 11, 
a comparator 12, and a current limiter 13 to the configuration of said drawing 1 , as shown in 
drawing 2 . 

[0091] That is, in the armature-voltage control of a thyristor converter, phase control may be 
performed with the output of the armature- voltage control machine 10, without performing current 
control, and drawing 2 is the configuration applied to the case where current control is not 
performed. 

[0092] And he is trying to input into the phase control machine 14 the result of having done the 
division of the output voltage command of the thyristor converter which is the output of the 
armature- voltage control machine 10 with the divider 21 by the AC-power-supply voltage swing 
which is the output of the amplitude computing element 20 which calculates the signal proportional 
to the amplitude of the alternating voltage detected by the electrical-potential-difference detector 15, 
as an output voltage command of the amended thyristor converter with the gestalt of this operation. 
[0093] Next, an operation of the control unit of the thyristor converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0094] In drawing 2 , when the electrical potential difference of AC power supply 5 is changed by 
doing the division of the output voltage command of the thyristor converter which is the output of 
the armature-voltage control machine 10 by the AC-power-supply voltage swing which is the output 
of the amplitude computing element 20, the input of the phase control machine 14 is amended 
according to the source effect. 

[0095] That is, even if the output of the armature-voltage control machine 10 is the same magnitude, 
if the electrical potential difference of AC power supply 5 falls, the input of the phase control 
machine 14 will become large, and if the electrical potential difference of AC power supply 5 rises, 
the input of the phase control machine 14 will become small. And as this result, even if a source 
effect occurs, the output voltage average of the thyristor converter 3 can be proportioned in the 
output of the armature-voltage control machine 10. 

[0096] As mentioned above, since the output voltage average of the thyristor converter 3 can be 
proportioned in the output of the armature- voltage control machine 10 even if it changes the 
electrical potential difference of AC power supply 5, with the control device of the thyristor 
converter of the gestalt of this operation, it becomes possible to realize the control device of the 
thyristor converter which is not influenced of the voltage variation of AC power supply 5. 
[0097] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0098] (Gestalt of the 3rd operation) Drawing 3 is the circuit diagram showing the example of a 
configuration of the control unit of the thyristor converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 2 , omits the explanation, and describes only a part different 
here. 

[0099] That is, the control unit of the thyristor converter of the gestalt of this operation is considered 
as the configuration which omitted the armature-voltage control loop formation which consists of the 
electrical-potential-difference detector 8, a comparator 9, and an armature- voltage control machine 
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10 to the configuration of said drawing 2 , as shown in drawing 3 . 

[0100] That is, even if it does not constitute an armature-voltage control loop formation so that 
clearly from the aforementioned (1) - (3) type explaining the principle of a thyristor converter, the 
output voltage of a thyristor converter is controllable. 

[0101] And he is trying to input into the phase control machine 14 the result of having carried out 
division process of the electrical-potential-difference criteria which are the output of the electrical- 
potential-difference reference circuit 7 with the divider 21 by the AC-power-supply voltage swing 
which is the output of the amplitude computing element 20 which calculates the signal proportional 
to the amplitude of the alternating voltage detected by the electrical-potential-difference detector 15, 
as amended electrical-potential-difference criteria with the gestalt of this operation. 
[0102] Next, an operation of the control unit of the thyristor converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0103] In drawing 3 , when the electrical potential difference of AC power supply 5 is changed by 
doing the division of the electrical-potential-difference criteria which are the output of the electrical- 
potential-difference reference circuit 7 by the AC-power-supply voltage swing which is the output of 
the amplitude computing element 20, the input of the phase control machine 14 is amended 
according to the source effect. 

[0104] That is, even if the output of the electrical-potential-difference reference circuit 7 is the same 
magnitude, if the electrical potential difference of AC power supply 5 falls, the input of the phase 
control machine 14 will become large, and if the electrical potential difference of AC power supply 5 
rises, the input of the phase control machine 14 will become small. And as this result, even if a 
source effect occurs, the output voltage average of the thyristor converter 3 can be mostly 
proportioned in the output of the electrical-potential-difference reference circuit 7. 
[0105] As mentioned above, since the output voltage average of the thyristor converter 3 can be 
mostly proportioned in the output of the electrical-potential-difference reference circuit 7 even if it 
changes the electrical potential difference of AC power supply 5, with the control device of the 
thyristor converter of the gestalt of this operation, it becomes possible to realize the control device of 
the thyristor converter which is not influenced of the voltage variation of AC power supply 5. 
[0106] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0107] (Gestalt of the 4th operation) Drawing 4 is the circuit diagram showing the example of a 
configuration of the control unit of the thyristor converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 1 , omits the explanation, and describes only a part different 
here. 

[0108] That is, as shown in drawing 4 , to the configuration of said drawing 1 , the control unit of the 
thyristor converter of the gestalt of this operation adds the inverse number computing element 22, a 
high-pass filter 23, and an adder 24, replaces them with a divider 21 further, and is considered as the 
configuration equipped with the multiplier 25. 

[0109] The inverse number computing element 22 calculates the inverse number of the output of the 
amplitude computing element 20. 

[01 10] A high-pass filter 23 extracts a component with the big amount (rate of change of the inverse 
number) proportional to time amount change of the output of the inverse number computing element 
22. 

[0111] An adder 24 adds 1 to the output of a high-pass filter 23. 

[0112] He is trying for a multiplier 25 to input into the phase control machine 14 the result of having 
carried out the multiplication of the output of an adder 24 to the output voltage command of the 
thyristor converter which is the output of a current limiter 13, as an output voltage command of the 
amended thyristor converter. 

[01 13] In addition, a high-pass filter 23 is realizable by the inexact differential of the property which 
combined the derivative element and the primary delay filter etc. 

[0114] Next, an operation of the control unit of the thyristor converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[01 15] In drawing 4 , since a high-pass filter 23 outputs only a changed part of an input, when there 
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is no voltage variation of AC power supply 5, an output is 0. 

[01 16] At this time, the output of an adder 24 is 1, the output of a multiplier 25 is the same as the 
output of a current limiter 13, and a multiplier 25 does not carry out an operation of what, either. 
[0117] On the other hand, when the amplitude of the electrical potential difference of AC power 
supply 5 has sudden fluctuation, the inverse number operation of the output of the amplitude 
computing element 20 is carried out with the inverse number computing element 22, and a part for 
the change is outputted from a high-pass filter 23. 

[0118] Consequently, the output voltage command of the thyristor converter which the output of an 
adder 24 stops being 1, and is the input of the phase control machine 14 is amended. 
[01 19] For example, when the amplitude of the electrical potential difference of AC power supply 5 
rises suddenly, the output of the inverse number computing element 22 becomes small, and the 
output of a high-pass filter 23 changes to negative. 

[0120] Therefore, the output of an adder 24 becomes one or less, and the output voltage command of 
the thyristor converter which is the input of the phase control machine 14 is amended in the direction 
which becomes small. And the rise of the output voltage of the thyristor converter 3 by the rise of the 
electrical potential difference of AC power supply 5 can be controlled, and direct current voltage can 
be controlled by making small the output voltage command of the thyristor converter which is the 
input of the phase control machine 14 to stability. 

[0121] Here, it is the input of Kc and the phase control machine 14 about the output of Vc * and a 
high-pass filter 23 in the output voltage command of the thyristor converter which is the output of a 
current limiter 14 Vcc* Input Vcc* of the phase control machine 14 in the gestalt of this operation if 
it carries out It becomes like a degree type. 

[0122] As Vcc* = (1+Kc) and Vc * **** of were done, since the rise of the output voltage of the 
thyristor converter 3 can be controlled even if it changes the electrical potential difference of AC 
power supply 5, with the control device of the thyristor converter of the gestalt of this operation, it 
becomes possible to realize the control device of the thyristor converter which is not influenced of 
the voltage variation of AC power supply 5. 

[0123] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0124] That is, although the output voltage command of the thyristor converter which is the input of 
the phase control machine 14 is amended in proportion to the amount of fluctuation of the electrical 
potential difference of AC power supply 5 with the gestalt of the 1st shown in said drawing 1 and 
drawing 2 , and the 2nd operation, since feedback control of the electrical potential difference is 
carried out also to the gestalt of each operation, fluctuation of a late change is amended by the 
armature- voltage control machine 10. Therefore, the purpose of this invention can be attained by 
amending only a part for rapid fluctuation of the electrical potential difference of AC power supply 
5. 

[0125] (Modification of the gestalt of the 4th operation) Drawing 5 is the circuit diagram showing 
the example of a configuration of the control unit of the thyristor converter by the gestalt of this 
operation, it gives the same sign to the same part as drawing 4 , omits the explanation, and describes 
only a part different here. 

[0126] That is, as shown in drawing 5 , to the configuration of said drawing 4 , the control unit of the 
thyristor converter of the gestalt of this operation omits an adder 24, replaces it with this adder 24, 
and is considered as the configuration equipped with the adder 26. 

[0127] A multiplier 25 carries out the multiplication of the output voltage command of the thyristor 
converter which is the output of a current limiter 13, and the output of a high-pass filter 23. 
[0128] He is trying for an adder 26 to input into the phase control machine 14 the result of having 
added the output of a multiplier 25 to the output voltage command of the thyristor converter which is 
the output of a current limiter 13, as an output voltage command of the amended thyristor converter. 
[0129] Next, also in the control device of the thyristor converter of the gestalt of this operation 
constituted as mentioned above, it acts like the control device of the thyristor converter of the gestalt 
of the 2nd operation shown in said drawing 4 R> 4. 

[0130] Namely, input Vcc* of the phase control machine 14 in the gestalt of this operation if the 
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input of Kc and the phase control machine 14 is made [ the output voltage command of the thyristor 
converter which is the output of a current limiter 14 ] into Vcc* for the output of Vc * and a high- 
pass filter 23 It is clear that it is the same as the formula in the gestalt of the 2nd operation which 
became like a degree type and was shown in said drawing 4 . 

[0131] As Vcc* =Vc *+Kc and Vc ***** of were done, it is possible to acquire the same 
effectiveness as the case of the gestalt of the 2nd operation shown in said drawing 4 also with the 
control unit of the thyristor converter of the gestalt of this operation. 

[0132] (Gestalt of the 5th operation) Drawing 6 is the circuit diagram showing the example of a 
configuration of the control unit of the thyristor converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 2 and drawing 4 , omits the explanation, and describes only a 
part different here. 

[0133] Namely, the control unit of the thyristor converter of the gestalt of this operation Like [ as 
shown in drawing 6 ] the case of the gestalt of the 2nd operation shown in said drawing 2 The 
inverse number computing element 22 which is shown in the control unit of a thyristor converter 
without a current limiter 13 at drawing 4 and which asks for the inverse number from the output of 
the amplitude computing element 20 like the case of the gestalt of the 4th operation, The high-pass 
filter 23 with which a component with the big amount (rate of change of the inverse number) 
proportional to time amount change of the output of the inverse number computing element 22 is 
extracted (early change), To the output voltage command of the thyristor converter which is the 
output of the adder 24 which adds 1 to the output of a high-pass filter 23, and the armature- voltage 
control machine 10 He has the multiplier 25 which carries out the multiplication of the output of an 
adder 24, and is trying to input the output of this multiplier 25 into the phase control machine 14 as 
an output voltage command of the amended thyristor converter. 

[0134] Next, an operation of the control unit of the thyristor converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0135] In drawing 6 , when the amplitude of the electrical potential difference of AC power supply 5 
has sudden fluctuation, the inverse number operation of the output of the amplitude computing 
element 20 is carried out with the inverse number computing element 22, and a part for the change is 
outputted from a high-pass filter 23. 

[0136] Consequently, the output of an adder 24 stops being 1, and the output voltage command of 
the thyristor converter which is the input of the phase control machine 14 is amended like the case of 
said drawing 4 and drawing 5 . 

[0137] As mentioned above, since the rise of the output voltage of the thyristor converter 3 can be 
controlled even if it changes the electrical potential difference of AC power supply 5, with the 
control device of the thyristor converter of the gestalt of this operation, it becomes possible to realize 
the control device of the thyristor converter which is not influenced of the voltage variation of AC 
power supply 5. 

[0138] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0139] That is, the purpose of this invention can be attained by amending only a part for rapid 
fluctuation of the electrical potential difference of AC power supply 5. 

[0140] (Gestalt of the 6th operation) Drawing 7 is the circuit diagram showing the example of a 
configuration of the control unit of the thyristor converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 4 , omits the explanation, and describes only a part different 
here. 

[0141] Namely, the control unit of the thyristor converter of the gestalt of this operation The high- 
pass filter 23 which carries out the configuration of said drawing 4 to a easier configuration, and 
extracts the amount (a part for amplitude fluctuation of the electrical potential difference of AC 
power supply 5) proportional to time amount change of the alternating- voltage amplitude which is 
the output of the amplitude computing element 20 as shown in drawing 7 , From the output voltage 
command of the thyristor converter which is the output of a current limiter 13, he has the subtracter 
27 which subtracts the output of a high-pass filter 23, and is trying to input the output of this 
subtracter 27 into the phase control machine 14 as an output voltage command of the amended 
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thyristor converter. 

[0142] Next, an operation of the control unit of the thyristor converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0143] In drawing 7 , when the amplitude of the electrical potential difference of AC power supply 5 
has fluctuation, the output voltage command of the thyristor converter which is the input of the phase 
control machine 14 is amended according to a source effect. 

[0144] For example, a rise of the electrical potential difference of AC power supply 5 just changes 
the output of a high-pass filter 23 from 0. 

[0145] Therefore, the output of a subtractor 27 serves as a signal also with a small twist till then, and 
the output voltage command of the thyristor converter which is the input of the phase control 
machine 14 is amended in the direction which becomes small. 

[0146] That is, if the electrical potential difference of AC power supply 5 rises, the output voltage 
command of the thyristor converter which is the input of the phase control machine 14 becomes 
small, and can remove the effect of a source effect. 

[0147] As mentioned above, since the rise of the output voltage of the thyristor converter 3 can be 
controlled even if it changes the electrical potential difference of AC power supply 5, with the 
control device of the thyristor converter of the gestalt of this operation, it becomes possible to realize 
the control device of the thyristor converter which is not influenced of the voltage variation of AC 
power supply 5. 

[0148] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0149] (Gestalt of the 7th operation) Drawing 8 is the circuit diagram showing the example of a 
configuration of the control unit of the thyristor converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 6 , omits the explanation, and describes only a part different 
here. 

[0150] Namely, the control unit of the thyristor converter of the gestalt of this operation The high- 
pass filter 23 which carries out the configuration of said drawing 6 to a easier configuration, and 
extracts the amount (a part for amplitude fluctuation of the electrical potential difference of AC 
power supply 5) proportional to time amount change of the alternating- voltage amplitude which is 
the output of the amplitude computing element 20 as shown in drawing 8 , From the output voltage 
command of the thyristor converter which is the output of the armature-voltage control machine 10, 
he has the subtractor 27 which subtracts the output of a high-pass filter 23, and is trying to input the 
output of this subtractor 27 into the phase control machine 14 as an output voltage command of the 
amended thyristor converter. 

[0151] Next, an operation of the control unit of the thyristor converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0152] In drawing 8 , when the amplitude of the electrical potential difference of AC power supply 5 
has fluctuation, the output voltage command of the thyristor converter which is the input of the phase 
control machine 14 is amended according to a source effect. 

[0153] For example, a rise of the electrical potential difference of AC power supply 5 just changes 
the output of a high-pass filter 23 from 0. 

[0154] Therefore, the output of a subtractor 27 serves as a signal also with a small twist till then, and 
the output voltage command of the thyristor converter which is the input of the phase control 
machine 14 is amended in the direction which becomes small. 

[0155] That is, if the electrical potential difference of AC power supply 5 rises, the output voltage 
command of the thyristor converter which is the input of the phase control machine 14 becomes 
small, and can remove the effect of a source effect. 

[0156] As mentioned above, since the rise of the output voltage of the thyristor converter 3 can be 
controlled even if it changes the electrical potential difference of AC power supply 5, with the 
control device of the thyristor converter of the gestalt of this operation, it becomes possible to realize 
the control device of the thyristor converter which is not influenced of the voltage variation of AC 
power supply 5. 

[0157] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
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time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0158] (Gestalt of the 8th operation) Drawing 9 is the block diagram showing an example of said 1st 
[ the ] thru/or the amplitude computing element 20 in the control unit of the thyristor converter by 
the gestalt of the 7th operation. 

[0159] Namely, the amplitude computing element 20 of the gestalt of this operation 2 phase 
converter 201 which changes the three-phase-circuit AC-power-supply electrical potential 
differences VRS, VST, and VTR detected by the alternating- voltage detector 15 into the diphase 
signals X and Y which intersect perpendicularly as shown in drawing 9 , The square adder 202 
which carries out the square of the diphase signals X and Y which are the outputs of 2 phase 
converter 201, respectively, and adds them, It constitutes from a square root computing element 203 
which asks for the square root of the output of the square adder 202, and a low pass filter 204 which 
carries out smooth [ of the output signal of the square root computing element 203 ] in order to 
remove the ripple, and outputs the amplitude signal Sac. 

[0160] Next, an operation of the amplitude computing element 20 of the gestalt of this operation 
constituted as mentioned above is explained. 

[0161] In drawing 9 , a three-phase-circuit AC-power-supply electrical potential difference is 
changed into the diphase signal which intersects perpendicularly by 2 phase converter 201, and the 
amplitude of a three-phase-circuit AC-power-supply electrical potential difference calculates it with 
the square adder 202 and the square root computing element 203. 

[0162] On the other hand, as for the three-phase-circuit AC-power-supply electrical potential 
difference detected by the alternating- voltage detector 15, the distorted component is contained in 
many cases for the commutation surge etc. And in such a case, a ripple component is contained also 
in the supply voltage amplitude which is the output of the square root computing element 203. 
Therefore, with a low pass filter 204, such a ripple component is reduced and the amplitude signal 
Sac with few ripple components is outputted. 

[0163] As mentioned above, it becomes possible by using the amplitude computing element 20 of 
the gestalt of this operation to make easy implementation of the control unit of said 1st [ the ] thru/or 
the thyristor converter by the gestalt of the 7th operation. 

[0164] Consequently, the control unit of the thyristor converter which is not influenced by the 
electrical potential difference of AC power supply 5 of fluctuation can be obtained. 
[0165] (Gestalt of the 9th operation) Drawing 10 is the block diagram showing other examples of 
said 1st [ the ] thru/or the amplitude computing element 20 in the control unit of the thyristor 
converter by die gestalt of the 7th operation, it gives the same sign to the same part as drawing 9 , 
omits the explanation, and describes only a part different here. 

[0166] That is, the amplitude computing element 20 of the gestalt of this operation is considered as 
the configuration which added the average electrical-potential-difference computing element 205 and 
three subtracters 206a-206c to the amplitude computing element 20 of drawing 9 , as shown in 
drawing 10 . 

[0167] The average electrical-potential-difference computing element 205 calculates the instant 
average of the three-phase-circuit AC-power-supply electrical potential differences VRS, VST, and 
VTR detected by the alternating- voltage detector 15. 

[0168] Subtracters 206a-206c subtract the instant average (VRS+VST+VTR) / 3 calculated with the 
average electrical-potential-difference computing element 205 from VRS, VST, and VTR which 
were detected by the alternating- voltage detector 15, and he is trying to input the output signal of 
these subtracters 206a-206c into 2 phase converter 201. 

[0169] Next, an operation of the amplitude computing element 20 of the gestalt of this operation 
constituted as mentioned above is explained. 

[0170] In drawing 10 , if the three-phase-circuit AC-power-supply electrical potential difference has 
balanced, the sum (VRS+VST+VTR) of a three-phase-circuit AC-power-supply electrical potential 
difference will be 0, and will serve as the same operation as the case of said drawing 9 . 
[0171] On the other hand, when a three-phase-circuit AC-power-supply electrical potential 
difference is in an imbalance condition, a ripple component comes to be contained in the amplitude 
which the sum (VRS+VST+VTR) of a three-phase-circuit AC-power-supply electrical potential 
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difference stops being 0, and was calculated for imbalance. 

[0172] In this case, although a certain amount of ripple component is removable with a low pass 
filter 204, if the time constant of a low pass filter 204 is enlarged in order to enlarge the ripple 
removal effectiveness more, the delay of amplitude detection becomes large and will be in the 
condition which is not desirable. 

[0173] Therefore, the instant average electrical potential difference (VRS+VST+VTR) / 3 which are 
the output of the average electrical-potential-difference computing element 205 are imbalance 
components, and a part for the imbalance of a three-phase-circuit AC-power-supply electrical 
potential difference can be reduced by removing this imbalance component with three subtracters 
206a-206c. 

[0174] It becomes possible to acquire the small amplitude signal of a ripple, without enlarging the 
time constant of a low pass filter 204, even when a detection electrical potential difference is in a 
three-phase-circuit imbalance condition by using the amplitude computing element 20 of the gestalt 
of this operation, as mentioned above. 

[0175] Therefore, it becomes possible by using the amplitude computing element 20 of the gestalt of 
this operation to make easy implementation of the control unit of said 1st [ the ] thru/or the thyristor 
converter by the gestalt of the 7th operation. 

[0176] Consequently, the control unit of the thyristor converter which is not influenced by the 
electrical potential difference of AC power supply 5 of fluctuation can be obtained. 
[0177] (Gestalt of the 10th operation) Drawing 1 1 is the block diagram showing other examples of 
said 1st [ the ] thru/or the amplitude computing element 20 in the control unit of the thyristor 
converter by the gestalt of the 7th operation. 

[0178] That is, the amplitude computing element 20 of the gestalt of this operation consists of a full 
wave rectifier 207 which considers as an input the three-phase-circuit AC-power-supply electrical 
potential differences VRS, VST, and VTR detected by the alternating- voltage detector 15, and 
carries out full wave rectification, and a low pass filter 204 which carries out smooth [ of the output 
signal of a full wave rectifier 207 ] in order to remove the ripple, and outputs the amplitude signal 
Sac, as shown in drawing 1 1 . 

[0179] Here, the full wave rectifier 207 consists of three absolute value computing elements 207a- 
207c and 207d of highest selection machines. 

[0180] That is, the signal which carried out full wave rectification of the three-phase-circuit AC- 
power-supply electrical potential difference as an output of a full wave rectifier 207 is acquired by 
changing into absolute value |VRS|, |VST|, and |VTR| the three-phase-circuit AC-power-supply 
electrical potential differences VRS, VST, and VTR detected by the alternating-voltage detector 15, 
respectively with three absolute value computing elements 207a-207c, and carrying out the selection 
output of the maximum of the absolute value with 207vessels of highest selection machines. 
[0181] Next, an operation of the amplitude computing element 20 of the gestalt of this operation 
constituted as mentioned above is explained. 

[0182] In drawing 9 , since the wave-like signal which carried out full wave rectification of the 
three-phase-circuit AC-power-supply electrical potential difference is outputted from a full wave 
rectifier 207, the signal proportional to the amplitude of the electrical potential difference of AC 
power supply 5 can be acquired. 

[0183] Moreover, although a ripple component 6 times the frequency of AC-power-supply 5 
frequency is contained in a full-wave-rectification wave, a ripple component can be reduced with a 
low pass filter 204. Thus, the amplitude of the electrical potential difference of AC power supply 5 is 
detectable with the amplitude computing element 20 of the gestalt of this operation. 
[0184] As mentioned above, it becomes possible by using the amplitude computing element 20 of 
the gestalt of this operation to detect simply the amplitude of the electrical potential difference of AC 
power supply 5. 

[0185] Therefore, it becomes possible by using the amplitude computing element 20 of the gestalt of 
this operation to make easy implementation of the control unit of said 1st [ the ] thru/or the thyristor 
converter by the gestalt of the 7th operation. 

[0186] Consequently, the control unit of the thyristor converter which is not influenced by the 
electrical potential difference of AC power supply 5 of fluctuation can be obtained. 
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[0187] (Gestalt of the 1 1th operation) Drawing 12 is the block diagram showing other examples of 
said 1st [ the ] thru/or the amplitude computing element 20 in the control unit of the thyristor 
converter by the gestalt of the 7th operation, it gives the same sign to the same part as drawing 9 , 
omits the explanation, and describes only a part different here. 

[0188] That is, the amplitude computing element 20 of the gestalt of this operation constitutes the 
low pass filter 204 in the amplitude computing element 20 of drawing 9 using the moving-average 
computing element 208, as shown in drawing 12 . 

[0189] The moving-average computing element 208 is a kind of low pass filter which calculates and 
outputs the average of the input signal in past fixed time amount. 

[0190] Next, an operation of the amplitude computing element 20 of the gestalt of this operation 
constituted as mentioned above is explained. 

[0191] In addition, the explanation is omitted about an operation of the same part as drawing 9 , and 
only an operation of a part different here is described. 

[0192] In drawing 12 , when three-phase-circuit imbalance is in AC power supply 5, as mentioned 
above, the ripple component of 2 double frequency of AC-power-supply 5 frequency is contained in 
the amplitude detecting signal Sac. In this case, by choosing the moving-average time amount in the 
moving-average computing element 208 at the half period of AC power supply 5, a ripple 
component can be removed completely and a part for the imbalance of the electrical potential 
difference of AC power supply 5 can be lost. 

[0193] As mentioned above, it becomes possible by using the moving-average computing element 
208 of the gestalt of this operation for ripple removal for the amplitude computing element 20 to 
acquire the amplitude signal which does not have a ripple as an output of the amplitude computing 
element 20. 

[0194] Therefore, it becomes possible by using the amplitude computing element 20 of the gestalt of 
this operation to make easy implementation of the control unit of said 1st [ the ] thru/or the thyristor 
converter by the gestalt of the 7th operation. 

[0195] Consequently, the control unit of the thyristor converter which is not influenced by the 

electrical potential difference of AC power supply 5 of fluctuation can be obtained. 

[0196] (Gestalt of the 12th operation) Drawing 13 is the circuit diagram showing the example of a 

configuration of the control unit of the PWM converter by the gestalt of this operation, it gives the 

same sign to the same part as drawing 20 , omits the explanation, and describes only a part different 

here. 

[0197] That is, the control unit of the PWM converter of the gestalt of this operation is considered as 
the configuration which added three adders 28R, 28S, and 28T to drawing 20 , as shown in drawing 
13 . 

[0198] that is, effective and alternating- voltage command nuR * of three-phase-circuit each phase 
which is the output of the reactive current controller 18, nuS *, and nuT * Each phase voltage eR of 
AC power supply 5 detected by the alternating- voltage detector 15, eS, and eT Alternating-voltage 
command nuRC* of each phase which was overlapped with Adders 28R, 28S, and 28T, respectively, 
and was amended, nuSC*, and nuTC* He is trying to ask. 

[0199] And alternating- voltage command nuRC* of each of this amended phase, nuSC*, and nuTC* 
It inputs into the PWM control circuit 19, and he carries out pulse width modulation, and is trying to 
control PWM inverter 3 a. 

[0200] Next, an operation of the control unit of the PWM converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0201] The alternating voltage of PWM converter 3a is input nuRC* of the PWM control circuit 19, 
nuSC*, and nuTC*. It is proportional mostly. And the magnitude of alternating current is decided by 
impressing the difference electrical potential difference of the alternating voltage of PWM converter 
3a, and the electrical potential difference of AC power supply 5 to power-source filter 6a. 
[0202] Therefore, if fluctuation of the electrical potential difference of AC power supply 5 serves as 
disturbance and the electrical potential difference of AC power supply 5 is changed, alternating 
current will be disturbed with the configuration of conventional drawing 20 mentioned above. 
[0203] In the configuration of this point and the gestalt of this operation, it acts so that the effect of 
this disturbance may be removed. 
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[0204] namely, the signal eR which is proportional to each phase voltage of AC power supply 5 
detected by the alternating- voltage detector 15 in drawing 13 even if it changed the electrical 
potential difference of AC power supply 5, eS, and eT Alternating-voltage command nuRC* of each 
phase superimposed with Adders 28R, 28S, and 28T, nuSC*, and nuTC* Since pulse width 
modulation is carried out, the alternating voltage of PWM converter 3a is also changed a changed 
part of the electrical potential difference of AC power supply 5. 

[0205] Consequently, since change is not produced on the difference electrical potential difference of 
the alternating voltage of PWM converter 3a, and the electrical potential difference of AC power 
supply 5, the phenomenon in which alternating current is disturbed by fluctuation of the electrical 
potential difference of AC power supply 5 does not happen. 

[0206] As mentioned above, since change is not produced on the difference electrical potential 
difference of the alternating voltage of PWM converter 3 a, and the electrical potential difference of 
AC power supply 5 even if it changes the electrical potential difference of AC power supply 5, with 
the control device of the PWM converter of the gestalt of this operation, it becomes possible to 
realize the control device of the PWM converter which is not influenced of the voltage variation of 
AC power supply 5. 

[0207] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0208] (Modification of the gestalt of the 12th operation) It is not effective and the thing restricted to 
this although the reactive current controller 18 can be used of the configuration of having been 
shown in drawing 21 as effective and a reactive current controller 18 in the gestalt of operation of 
said drawing 13 R> 3. 

[0209] Namely, effective and the detection current iR of the current command of an alternating 
current and an alternating current in the reactive current controller 18 of the configuration of drawing 
21 , and iT He carries out comparison magnification and is trying to control by the amount of 
alternating currents. 

[0210] On the other hand, recently the amount of detection is changed into the amount of direct 
currents of the active current and the reactive current, and they are effective and reactive current 
command iP *, and iQ *. Control in the amount of direct currents which carries out comparison 
magnification is performed in many cases. And such even case, this invention can be applied 
similarly, and the effectiveness does not change. 

[021 1] Drawing 14 describes only effective and a part which is the circuit diagram showing the 
example of a configuration of the reactive current controller 18, gives the same sign to the same part 
as drawing 21 , omits the explanation, and is different here in the case of performing current control 
in the amount of direct currents. 

[0212] In drawing 14 , the coordinate transformation machine 185 is the configuration of the 
common knowledge which changes the amount of alternating currents into the amount of direct 
currents, and changes an AC signal into a rectangular diphase signal from a three-phase-circuit 
signal, for example, is changed into the amount of direct currents with four multipliers, adders, and 
subtractors still like the case of drawing 22 . 

[0213] Namely, the alternating current iR detected by the current detectors 1 1R and 1 IT and iT They 
are the electrical potential difference of AC power supply 5, and the component iP in phase by the 
coordinate transformation machine 185. And component iQ which intersects perpendicularly It 
changes. It is active current command iP *, respectively. And reactive current command iQ * 
Comparators 182R and 182T compare, and it amplifies with current limiters 183R and 183T, and is 
active voltage command nuP *. And reactive voltage command nuQ * It obtains. 
[0214] Moreover, this validity, reactive voltage command nuP *, and nuQ * They are alternating- 
voltage command nuR * of R phase and T phase, and nuT * by the coordinate transformation 
machine 181 of the same configuration as the case of drawing 22 . It changes. Furthermore, they are 
alternating-voltage command nuR * of this R phase and T phase, and nuT *. It adds, after inverting 
with the reversal adder 184, and it is alternating- voltage command nuS * of an S phase. It obtains. 
[0215] Like the gestalt of this operation shown in drawing 14 , since a controlled variable can be 
made to follow a command value, without being influenced of the frequency characteristics of an 
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automatic control loop, the method which changes alternating current into the amount of direct 
currents, and carries out current control is often used. 

[0216] Therefore, effective and the reactive current controller 18 of the thing [ effective and / the 
reactive current controller 18 ] of the method in the gestalt of the 12th operation which is shown in 
drawing 13 and which changes alternating current into the amount of direct currents, and carries out 
current control as shown in drawing 14 are clear. 

[0217] (Gestalt of the 13th operation) Drawing 15 is the circuit diagram showing the example of a 
configuration of the control unit of the PWM converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 13 and drawing 14 , omits the explanation, and describes only 
a part different here. 

[021 8] That is, the control unit of the PWM converter of the gestalt of this operation is an example at 
the time of [ effective and at the time of applying to what has the reactive current controller 1 8 ] the 
method which changes into the amount of direct currents the alternating current shown in drawing 
14 , and carries out current control, as shown in drawing 15 . 

[0219] In addition, by drawing 15 , illustration of the main circuit section is omitted and only the 
control unit section is shown. 

[0220] each phase voltage eR of R phase and T phase detected by the alternating- voltage detector 15 
in drawing 15 , and eT They are the amount eP of direct currents, and eQ by the coordinate 
transformation machine 186. Active voltage command nuP * which it changes and is the output of 
current limiters 183R and 183T, and reactive voltage command nuQ * It adds with Adders 187R and 
187T, respectively. Amended validity and reactive voltage command nuPC* and nuQC* It asks and 
they are amount of alternating currents nuRC*, and nuTC* by the coordinate transformation machine 
181 . It changes and they are these amount of alternating currents nuRC*, and nuTC* further. It adds 
with the reversal adder 184 and is amount of alternating currents nuSC*. He is trying to obtain. 
[0221] Next, an operation of the control unit of the PWM converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0222] In addition, the explanation is omitted about an operation of the same part as drawing 13 , and 
only an operation of a part different here is described. 

[0223] With the gestalt of operation shown in drawing 13 , to the electrical-potential-difference 
command of an alternating current being overlapped on the phase voltage signal of an alternating 
current, a phase voltage signal is changed into the amount of direct currents, and the electrical- 
potential-difference command of the amount of direct currents is overlapped on it by the gestalt of 
this operation shown in drawing 1515 . 

[0224] That is, with the gestalt of this operation shown in the gestalt and drawing 15 R> 5 of the 
operation shown in drawing 13 , there is only a difference between the amount of alternating currents 
or the amount of direct currents, and the depressor effect of the alternating current fluctuation by the 
voltage variation of AC power supply 5 does not change. 

[0225] As mentioned above, since change is not produced on the difference electrical potential 
difference of the alternating voltage of PWM converter 3 a, and the electrical potential difference of 
AC power supply 5 even if it changes the electrical potential difference of AC power supply 5, with 
the control device of the PWM converter of the gestalt of this operation, it becomes possible to 
realize the control device of the PWM converter which is not influenced of the voltage variation of 
AC power supply 5. 

[0226] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0227] (Gestalt of the 14th operation) Drawing 16 is the circuit diagram showing the example of a 
configuration of the control unit of the PWM converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 15 , omits the explanation, and describes only a part different 
here. 

[0228] The control unit of the PWM converter of the gestalt of this operation is considered as the 
configuration which omitted adder 187T from the configuration of drawing 15 , as shown in drawing 
16 . 

[0229] namely, active principle eP of the supply voltage of R phase detected by the alternating- 
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voltage detector 15 with the gestalt of operation shown in drawing 15 , and T phase And wattless 
component eQ The validity and reactive voltage command nuP * which are the output of current 
limiters 183R and 183T, and nuQ * With the gestalt of this operation shown in drawing 16 , to 
superimposing Active principle eP of the supply voltage of R phase detected by the alternating- 
voltage detector 15, and T phase Active voltage command nuP * which is the output of current 
limiter 183R He is trying to superimpose. 

[0230] Next, an operation of the control unit of the PWM converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0231] In addition, the explanation is omitted about an operation of the same part as drawing 15 , and 
only an operation of a part different here is described. 

[0232] drawing 16 — setting — power-source synchronizing signals SP and SQ for coordinate 
transformation The detecting signal eR of the electrical potential difference of AC power supply 5, 
eS, and eT from — it is made. And in order to perform noise rejection included in a detecting signal, 
they are the power-source synchronizing signals SP and SQ. A detecting signal eR and eT Although 
there is a difference of the sensibility to the voltage variation of AC power supply 5, it is the same 
signal fundamentally. 

[0233] Therefore, at a steady state, they are a detecting signal eR and eT. Power-source 
synchronizing signals SP and SQ The result which carried out coordinate transformation is an active 
principle eP. It becomes and is a wattless component eQ. It is 0. 

[0234] On the other hand, at the time of fluctuation of the electrical potential difference of AC power 
supply 5, it is a wattless component eQ. Although it stops being 0, many, such as amplitude 
fluctuation of the electrical potential difference of AC power supply 5, are active principles eP. It 
appears in the direction. 

[0235] Therefore, it is an active principle eP like the gestalt of this operation shown in drawing 16 . 
Also by superimposing, the depressor effect of the alternating current fluctuation by the voltage 
variation of AC power supply 5 can be acquired. 

[0236] As mentioned above, since change is not produced on the difference electrical potential 
difference of the alternating voltage of PWM converter 3a, and the electrical potential difference of 
AC power supply 5 even if it changes the electrical potential difference of AC power supply 5, with 
the control device of the PWM converter of the gestalt of this operation, the effect of the voltage 
variation of AC power supply 5 becomes possible [ realizing the control device of few PWM 
converters ]. 

[0237] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0238] (Gestalt of the 15th operation) Drawing 17 is the circuit diagram showing the example of a 
configuration of the control unit of the PWM converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 15 , omits the explanation, and describes only a part different 
here. 

[0239] The control unit of the PWM converter of the gestalt of this operation is considered as the 
configuration which added two high-pass filters 188R and 188T to the configuration of drawing 15 
</A> , as shown in drawing 17 . 

r02401 Namely, active principle eP of the supply voltage of R phase detected bv the alternating- 
voltage detector 15 which is the output of the coordinate transformation machine 186, and T phase 
And wattless component eQ It has inputted into Adders 187R and 187T through high-pass filters 
188Rand 188T. 

[0241] that is, active principle eP of the supply voltage of R phase detected by the alternating- 
voltage detector 15 with the gestalt of operation shown in drawing 15 , and T phase And wattless 
component eQ The validity and reactive voltage command nuP * which are the output of current 
limiters 183R and 183T, and nuQ * With the gestalt of this operation shown in drawing 17 , to 
superimposing Active principle eP of the supply voltage of R phase detected by the alternating- 
voltage detector 15, and T phase And wattless component eQ High-pass filters 188R and 188T are 
minded. The validity and reactive voltage command nuP * which are the output of current limiters 
1 83R and 1 83T, and nuQ * He is trying to superimpose. 
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[0242] Next, an operation of the control unit of the PWM converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0243] In addition, the explanation is omitted about an operation of the same part as drawing 15 , and 
only an operation of a part different here is described. 

[0244] As the gestalt of operation of the control unit of a thyristor converter also explained, that 
fluctuation of the electrical potential difference of AC power supply 5 has a bad influence to a 
control system is the case that the fluctuation velocity is quick. Ajid compared with the speed of 
response of a control system, late fluctuation does not almost have the effect to a control system. 
[0245] Therefore, the effect which it has on the control system of the voltage variation of AC power 
supply 5 is removable by superimposing only a part for quick fluctuation of the electrical potential 
difference of AC power supply 5 on an electrical-potential-difference command. 
[0246] drawing 1 7 - setting — high-pass filters 188R and 188T — active principle eP of the supply 
voltage of R phase and T phase And wattless component eQ from — an electrical-potential-difference 
command is amended by a changed part of the electrical potential difference of AC power supply 5 
being extracted, and electrical-potential-difference command nuP * which is the output of current 
limiters 183R and 183T, and nuQ * being overlapped by Adders 187R and 187T. 
[0247] Thereby, the effect which it has on the control system of AC-power-supply 5 fluctuation is 
removable. 

[0248] As mentioned above, since change is not produced on the difference electrical potential 
difference of the alternating voltage of PWM converter 3a, and the electrical potential difference of 
AC power supply 5 even if it changes the electrical potential difference of AC power supply 5, with 
the control device of the PWM converter of the gestalt of this operation, the effect of the voltage 
variation of AC power supply 5 becomes possible [ realizing the control device of few PWM 
converters ]. 

[0249] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 

[0250] (Gestalt of the 16th operation) Drawing 18 is the circuit diagram showing the example of a 
configuration of the control unit of the PWM converter by the gestalt of this operation, it gives the 
same sign to the same part as drawing 17 , omits the explanation, and describes only a part different 
here. 

[0251] The control unit of the PWM converter of the gestalt of this operation is considered as the 
configuration which omitted adder 187T and high-pass filter 188T from the configuration of drawing 
17 , as shown in drawing 18 . 

[0252] Namely, active principle eP of the supply voltage of R phase detected by the alternating- 
voltage detector 15 with the gestalt of operation shown in drawing 17 , and T phase And wattless 
component eQ A changed part The validity and reactive voltage command nuP * which are the 
output of current limiters 183R and 183T, and nuQ * With the gestalt of this operation shown in 
drawing 18 R> 8, to superimposing Active principle eP of the supply voltage of R phase detected by 
the alternating- voltage detector 15, and T phase Active voltage command nuP * which is the output 
of current limiter 183R only about a changed part He is trying to superimpose. 
[0253] Next, an operation of the control unit of the PWM converter of the gestalt of this operation 
constituted as mentioned above is explained. 

[0254] In addition, the explanation is omitted about an operation of the same part as drawing 17 , and 
only an operation of a part different here is described. 

[0255] As the gestalt of operation shown in said drawing 16 explained, many, such as amplitude 
fluctuation of the electrical potential difference of AC power supply 5, are active principles eP. It 
appears in the direction. 

[0256] Therefore, it is an active principle eP like the gestalt of this operation shown in drawing 18 . 
Also by superimposing only a changed part, the depressor effect of the alternating current fluctuation 
by the voltage variation of AC power supply 5 can be acquired. 

[0257] As mentioned above, since change is not produced on the difference electrical potential 
difference of the alternating voltage of PWM converter 3a, and the electrical potential difference of 
AC power supply 5 even if it changes the electrical potential difference of AC power supply 5, with 
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the control device of the PWM converter of the gestalt of this operation, the effect of the voltage 
variation of AC power supply 5 becomes possible [ realizing the control device of few PWM 
converters ]. 

[0258] Thereby, the direct current voltage of a smoothing capacitor 4 can be controlled also by the 
time of the voltage variation of AC power supply 5 to stability, and the always stabilized power can 
be supplied to the inverter 1 and motor 2 which are a load. 
[0259] (Gestalt of other operations) 

(a) Although said drawing 1 explained the example in the case of forming the electrical-potential- 
difference detector 1 5 which detects the electrical potential difference of AC power supply 5 in the 
secondary of a power transformer 6, it is clear like [ in the case of being shown not only in this but in 
said drawing 20 ] that you may make it prepare in a primary a power transformer 6 side. Moreover, 
although a reactor may be inserted between the thyristor converter 3 and a smoothing capacitor 4 
since smooth effectiveness is made high, this invention can be similarly applied to such a 
configuration. In addition, it cannot be overemphasized that these things are the same also about the 
case of the gestalt of operation of others [ above ]. 

[0260] (b) Although the configuration which does not perform current control like said drawing 2 
also has the configuration which compensates the current which includes a load side for a 
responsibility improvement with superimposing on an armature-voltage control loop formation This 
invention can be similarly applied to such a configuration, and the same effectiveness as the above- 
mentioned case can be acquired by doing the division of the input of the phase control machine 14 
by the AC-power-supply voltage swing which is the output of the amplitude computing element 20. 
[0261] (c) Although said drawing 12 explained the example at the time of applying the moving- 
average computing element 208 to the amplitude computing element 20 of the configuration of 
drawing 9 , it is clear that it is possible to apply similarly not only this but the moving-average 
computing element 208 about drawing 10 and the amplitude computing element 20 of the 
configuration of drawing 1 1 . 
[0262] 

[Effect of the Invention] As explained above, according to the control unit of the thyristor converter 
of this invention, it becomes possible to realize the control unit of the thyristor converter which is not 
influenced of AC-power-supply voltage variation also in the time of AC-power-supply voltage 
variation. 

[0263] Thereby, a direct current circuit electrical potential difference can be controlled also by the 
time of AC-power-supply voltage variation to stability, and the always stabilized power can be 
supplied to a load. 

[0264] On the other hand, according to the control unit of the PWM converter of this invention, 
fluctuation of the direct current circuit electrical potential difference by fluctuation of an AC-power- 
supply electrical potential difference and fluctuation of alternating current can be controlled, and the 
always stabilized power can be supplied to a load. 

[0265] Moreover, an equipment overcurrent when an AC-power-supply electrical potential 
difference changes suddenly etc. can be prevented, and it becomes possible to obtain the control unit 
of the PWM converter which can perform operation which continued without resulting in an 
equipment halt. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(6) 



$#H3¥l 1-262 2 6 5 



t<p-3r«»fziBi5»ttfc6-r. fit, sans 

*mi 2 c^ssi * * * « Hrffitt^ fe & o 
[ooi5] fcfc\ ja±f*-^>r ux$3>/\- $a>«£ 

icoi^T-C**^ *yxatiMfttt£jm-e««=i> 
/< — £ £ LT, h7>vX^?^l^PWMu>/\- 

[0 0 1 6] H2 Of*. CCOfI(Dtt*a)PWM=I>/<— 

[00 17] -Tttfeft. 12 0fc^-r^5(C. 

£ 3<Dft^yiwPWM=l>/<— £ 3 a 

[00 18]-S, PWM3>/\-^3a(DlEMi 
I*. ffittBBl 90>»*±:ig«lc % «IE**EIB7^6# 

ttbRL, lE$i]»Si OfZcfcy^-f — K/<y^«9t 
&c<tT*Tftd<> 

[0 0 19] *fc % X3£«IE«fcH»1 5lCj:y*U*n 
fctllE^b, Gttg&ajHl 6fCj:y*ailc|S||JJ|Lfc 

[0 0 2 0] ttffittlilSl 6 I*. 7<rJI***4M8IHft« 

A*&«wts*u th^sp , sq iz&fitmm 5 (DfflmiE 

9K«9M*pa>*4MUB i ft * . 

[0021] tstiMBi oo>u*tt. 

[0 0 2 2] SSfc. *»&J:tfllMXtlMl 8 I*. 

ttffitttbsi 6^&aiA«tt««anMfli«sp . so 
sjbivc* «9tttu«i 1 r. 1 i Ticfcyatasttfc 

»* i 0 * f=*tt-fttiltt-<-«J:3l=. 34iCOmiEJi^ 

[0023] fit, ZO3ffi0)lEtl^i/R*. z/S 
* . * £PWM*]9MStt1 9lZj:y/<;UXi@^i@ 
L, PWM#]ffl)[5)Kl 9<DthJi\z&y PWMa>/\- $ 
3 a CO h7>vX^90)X-<7^>yf/\VXSt>t 

x = i p * cos (cut) — i 0 
y = ip * s i n (0)t) + iQ 
= ip* cos (CO t — 9 0' 
^fft:b*>. x = i R * l*Rffi«a«ffilCH«ftrt»A< i 

p * . it»r*rt»*< i o * «x»«»»*-c*y . y 



[0 0 2 4] 112 1 I*. 112 0|Cfclt£W&fccfctf&a 

[0025] §21|lfc^t, 18 1ttaffXftS* 1 
8 2R, 18 2TI41t«B. 18 3R. 183TI4B3K 
MMk 1 8 4l*JE|£inJMrcfc*o 

[0026] -Tft^*>. mm$£&$sl 8 1<7>ai2)T*fc£ 

satais* i r * . i t * t. ttu$ttfe»ffi«9K J 

R. i T tS, ^H-^ttJtKS1 1 8 2R, 1 8 2TCJ; 
yjttKL. CO)lttttt*ftUI«IMl 8 3R. 183 
Tlcj:y«MBLT. Rffi. T«(DWE*B«i>r * . i/y 

[0 0 2 7] *fc % Sfi<D«E»*i/s * I*. Rffl, T 
fflO)«E«<fri/R * . l/T * SScttlffSSl 8 4lC<£ 

y»ttsiELTan«r*z;t-c»«. 

[0 0 2 8] ftfc\ 02 1-C?f4. 2fflf£lt*«a«IWr 

[0 0 2 9] mffi7<0\s5 6 eOftfryiC* mi® 

[0 0 3 0] 112 2 (a) I*. H 2 1 |rfel+*JS«S6«| 

Hi 8 i ©HH**r«iJiWB-cfc*o 

[OO 3 1 ] H2 2 (a) ICfelvC, 1 8 1 A, 18 1 
B, 1 8 1 C. 18 1 DliJUjtig. 1 8 1 E 
1 8 1 Fltmn^. 1 8 1 G, 18 1 HhM&gftS. 1 8 

i i i*in*»-efc*. 

[0032] H22 (b) I*. ttffittUSl 6*&W* 

[OO 3 3] U2 2 (b) icfcixr. sp f*X9E«a5 

c7)RfflmiEeR sq huhm 

[0 034] H22 (a) |Cj3lvC. 
Sp , SQ fc*JMUt}l* i p * fe«lM*ft»*3Ktt*' 
i Q * <t 4 0C7)^S:§|1 8 1 A. 1 8 1 B, 18 1 

c 181 Dic*y*j|[-r«. 

[OO 3 5] fit, ZttlMFfMl*. 8 1 E 

fe«iM*in*Bi 8 1 Fic ( fey*«:tL<i**njrL-c. 

* tl<?tlO> fcb * x fc cfc y 1**0) £ 3 K ft ^5 o 
[OO 3 6] x= i p * Sp - i * SQ 
y=ip*S+i *Sp 

CZt\ Sp = cos (cut). SQ = s i n (cut) 

«t-r*U*. ifE^fi^cDctdirft^,, 
[OO 3 7] 

* sin (CO t ) 

* cos (CO t ) 

) - iQ* s i n {wt-90* ) 

[0038] 8 1 Gte&vi 8 i Htm&mi 

8 1 I f* % jLlStiirtx t y^b. *^(7>J:5ftfi^2ffl 



(7) 



ftm 3 ? 1 1 -2 6 2 2 6 5 



[0039] ij* = (x + 2y) //" 3 

T. BasmE£l^tlJ«#*< i p * % «Srt»36« i o * © 
R«*5<fctf T«<D«»JB« i R * t$£Zf i T 

So 

[0 0 4 0] ftfc\ B2 2tlt UMJMW&LT9 

o° tttt*a>«#*ffli^n^«*^ 1 2 0° {btemowi 

[004 1] irC^T?. PWMa^/\-^3alt ©JftP 
[0 0 4 2] Lj^L#A<£* 3£$tWM5t PWM3>A* 

[0043] *mw<D3m*. ^m^mmumiztttL 
* ttttMA s«#-r « c £ lc fe § . 

[0 0 4 4] 

*>i=* »#«i<D*9rei*. ss3t«a5«E*itaE«Ei:: 

^swL-c-tH' y x* a * (Ddj^imaJi^^tii 

yxsa^A-^oajam 

-r 5 rc-tM 'j x$ a * (D-y-* y x$ jSsi&jb 

;H«^f9:<h B3S«U9^S(Ott*-e&-6-b--f «;x 

[0 0 4 5] (D*B^c7)Z3>/\-— $00 CO 

xaia3saBEfi«^-9--< y x* a <Dtii2>mE*i 
c£ir;<j:o-c-y--f u x$ =!>/<—$ com *j 

[0 0 4 6] *fc % »#«2a>*ijH-cf* % £35S2SmE 



lt^ yx$=i>/<— $<DU*«E»««a**r*« 
E«»*at, yx$za>/<— $o>aj*«BE»*ic 

y x $ a >/ \- $ y x * ^waffift * #j$p 
»a«E*m*«r=j:y«u**ifc 

[0 0 4 7] ffi-pT. iS3^H2CO^^(D=3>/<-$CD*J 

c<DS3SBsaE««-c-y--f y a * odi^® 

ES1**BMM-*c£|::j:oT1M yx*a>/<— 9a> 

u*«BE»«*»jE-r*cfc(=j:y. ^atmasmiE^sj 

[0 0 4 8] £ £>|C H »**3(Z>IBWei*. £3E«aS« 

<f y X9 a >/N*-$(Dil3S[5iKcDmEES*^ Si6^1E 
«E»*rc-y--ryx*a>/<— 5ro>u** 
ff i> ck 5 i=*-f y x 9 a >/ <— 9 
'J X> jA3ltiUSft tMM-r £«X.r«l 
Jji**i£-**fyx$ra>/<— *0>fflm&Wlzt$l*x* 3£ 

a^aiccfc y am * ♦tfcxa«jEa>a«icjt«i ufc«* 
as * r* & s sstaa ves« -e»*-r scfe, 

[0 0 4 9] Sot, if#iS3<Bfgfl8<Da>/\*— $(D*J 

>/<~^(7>m^mE^<b"rs^— ^>;u— ^(D-^-r y 

;ismEa*i-c-§.x ztLtzWEL&mz ^s-r S c ic* o 
x«E»»t«jE-r*zticj:y % xssmamEEifto 

[0050] ii^3i4o^^-cfi. xssmamE 

$ BaftttECiKfta Lt«||:iat* $«*S^S^-< 
y x 9 a >/ ^ a>K3ElslKfIE S7-f-K/^*M» 
Lr^>r y x* a ^ a>ia*«aEffl**tt*-r-Bm 

E«W*ai, *-fyx$a>/<— *(DB*lt3lE«3t* 

p-r — K/<v*twpLr»-r y x$ a>/^— $<Dm*s 
E^^m^-rsmsK©]^©^. yx*a>/<— 
$cDai^mEii*f^-f yx* a>A-$<7>tfj*imE¥ 

i^)flA<tt:0i|-rScl:«5lc+h^ >Jx^>/^-^W 'JX 



(8) 



^M^ 1 1 1 -2 6 2 2 6 5 



w^»a>u*-cfc«-»M yx*=i>/*— *a>ttj*«Efi 

-Tft^lzLTl^fto 
[00 5 1] Sot, »*a4<D*B<Da 

x$ zi $r offi^mEJi^^^jE-rs c * fc<fc u % 
sa[«aiajES6»a>jR#*«»-r ft c ^ a<-c#* 0 

[0 0 5 2] *fc % IS*^5(D^B^-e(i. XSKVXVE 
y x# =i 9 (DittSSIslSmE^ P -< — K/<?2«WP 

»-f y X9 =i * OHi*«E¥JSW<tt«lt4cfe 5 
y x* zj y X9 AHMMMSMfP 

XX«EO)Ml=it«Lft:fll#eaSK-r*MjRIK*lB 
S«aX¥«a>Hi*aXR«*ttftXfta*¥» 

ft+M ux*a a>tt*«jE»*ic/\-r /<x ? 

fto 

[0 0 5 3] ftoT. »«a5©»Ha)a>/<-*a)M 

tt«Lfcfi$#«>, ca>a$sjtLfcfi/£it-9-r yx* 

^■jx^a oa^mE^^ffliE-r ^ c t ic 
3E3saaB«Eie»(oiB»$«fo-r4c^A<Tf* 

fto 

[0054] st>fc % »*a6 0)«wci*. ^ssmaim 

-< yx>a>/<- *0>1taillB«EE*:7-f — K/*^**l 



» l r =i * (o as * aatft^ t ffl * r ft lESMf 
l r =i >/ $r a) ai * mEit^ « a * -r « vimw^s 

di^mEli^(z^-r 'JX^a>/\- £<Z>UJ*r®E¥ 

jsajwtfl-r « * 5 a $ y x * awlvm 
s £«wrr * tuettft^HA* & «t «im y x * a >/ <— 

«EoM(=tt:fl l * m*t ft ma»¥« <t . 

S«atJK¥»OUA-CftftX3K*E««a)B*nX1blctt; 

#Ste>ffl*-efcft-*M 'JX$a>/^*0lllJi«Eft* 
fr*/W/Sx:7<;u$(&d3*£Sl^ftc£T. *-fU 
X* =i Offl^mEJi^^ffijE^ft J: a 1= Lt I* 

ft o 

[0 0 5 5] Sot. if*3S 6 <7>^|B^O $<»ffl 
E^^tULT. *©»Mlctt«Lfc«»*SI*U CCD 

m£-y-<< sc&aj^mEjt^^is-rft 
c t icj: y x* =i ^ (Dm^mEfi^^ffi 

jE-r«ztlz«fcy % 3E3SEBISaES6:i!i(D»»*«fD-rft 
C*tA<-C*ftp 

[0 0 5 6] R#«7a>»il§-(M*. 

ft-fr-f y X £ n * OBSSIsJKmE^ 7 -f — K/< ^ 

^aait^ yx^a>/<— ^oai^aE^^ai* 
■rft«E«i»*«t. im ux>3>/<- ^oai^aE 

ft cfc 5 ic-9--r 'jx>a>/\-$ o^-r y x ^ £5iatit!ft 

IfSi:, S4i3ia:^S:a)ta*-t?fcftaE35BEfi«<DW 
n*fl:irttfll Lfc***«>«/w /<x^ -r t £ ffii 

mE©j®^aoai^^fcft-^-< yx* =i>/<— 
tt ^3® EJi^^ b / \>r / <x ? -r * * § ijw ft c 
tv. ^ yx^=i>/^^or>ai*ffiE^$ffliE-rft 

J:5(cLTl^fto 
[0 0 5 7] ffiot, If^JS 7 <7>^§B^(D ^(D$!j 

ftCtfCcfcoT-9-Y «JX* =!>/<— i $TC0tii*mEJg** 

WjETTftdticfcy. ^35a^mE^iftO^S$^fQ^- 

ftC<t*<T*^fto 



(9) 



StBfjsp 1 1 -2 62 2 6 5 



[0058] fcfc\ ^i-±i5^ii@;iig:^ei*. m?Li£m 
£=h.fc£3iE®m£itt£-t-5 2ffi(t#iz£gi-r5 2ts£& 
2^ur*ps:-r^2^*Dm#si:. 2m*n^#eroai* 

to 0 5 9] *fc. ±ieS«UMreJRI*« 
OI-SHKLfc.kaic, £3£mE8iaJ3M&lc«fcy 885**1 

^P^lESIfS© tii t> V fe -5 BiB#¥tSHl £5£3£®IE8 
ta^RI-J; y«iai**tfcS3iE®a^t>-&^-? ; *t5IS:-r-5 
Jt**Rfc. ^¥R<7)ai*^S35-r^2ffl<i^lc^ 
-t-5 2*§£&3M9:£, 2ffl^S6^0)ffl*r'fe-52ffl« 
■§-^^^2^Lr*D§:-r-S2mjD^si:. 2SHJin 

X 7 4 )\,$ <h t>liJ*-r -5 C i: A<jff £ L 
[O 0 6 0] $ ±IBfit@;HS:#eii, 0>la.l;flt# 
«1 0(c|BtELfcJ:5lr. 3S3SHtE&fcB#f8:(Cck y&fcb 

a -/ -P -r ;w $ i: 6, «J$-r -5 C t L 
[006 1] ::t\ ^irJiSED— 0? 

[0 0 6 2] ±SE0)aW^JS-r-5f=i6lr. £3S 

-r-s/ouxflg^ii (pwm) =!>/<—• SfOTisgiEiHiKaE 

$ 7 ^ — K/ < -V 5 M W L T353SE®3Sa>^S!i«3Sm^ £ iti 

xia^^^-fH^aasiEJg^fc «fc t/sisbasiE^ic ji 

=i $ ro3£35aE¥t^fltA<it«9-r* <fc 5 1- PWM3 

£ pwMsati, p wMSij^at £«ixr«} 
1 2(Df^s-ci*. xs5a3ia>«-fflmtt£«iai-r-&S53sm 

IEglfti^l»£ffii;U 3E3iEmiE«im^®lrJ:y«ia*Hfc 

kot ta * t? $> s #ffi©5J3smffim* icfifi-r -s * 3 l 

[0 0 6 3] «foT. i§3ftJS1 2<D&m<D=>t"<—Z<r> 
fcHapggl-ifc^Tt*, ll$!l^-^»OPWMa> 
/<— 5»CD$i|fapgaf::fcl^T.. 3£3fcSHa>«-*8miI£&ai 



[0 0 6 4] is*«i 3<z>i§Bj!-c-ii. &3anmo> 

[006 5] itot, IS^1 3<D£B.G0>=1 >A— £(D 

•etiag^-^cti-.ty. ^mmmm^m<o^^ 
[0066] s&ic it*Jii 4<ommx-tt. xzanm 
tn^si= <fc y sim **tfrSsiEm)i^ 6.sm(affl t roi^ie 

% 1= fig-f -5 <fe 5 1- L T ^ -5 „ 
[0 0 6 7] «oT, ft^iai 4fl>^BJ(©a>/<— $KD 

[0068] *f=. it*3Si 5(7>^b^t-i*, 3t3smas«> 
Kt$&zf&3z+zf$.Kiz&m? zmm&m^&t . mm 

[0 0 6 9] tS^oT. lg#Ji1 5 (D5gW«)zi >/<—•$» 05 

&&>te&vmwmE.m<?} : £%& pwm=j > o>mw 



(10) 



^tggsp 1 1 -2 62 2 6 5 



[0070] £<=ic ts*«i 6(o^-ei±. xstmrn 

-5 SSiEmiE^ffl fi£#0>B$fISl£-(t I- itm L fcg £ * <fc * / \ 

[0071] IS*3®1 6ffl««ro3^-$m 

WSbfc .fc^Sftmmli^SS-S P WM3 St (DMffll 

c7>B*&1S<bl::lt«LfcS£3fc*6s Cc7>£3S«EH*§fifc# 
[0 0 7 2] Ul±l=J:y. 353iEmi^aiE^i!ll-S*LT«) 

mEa^<DS^i± &m < x # s „ 

[O O 7 3] 

[f§eSroHS£<©^®] JUT, **IB<7>3lffi(Off^lzoiN 

x mm l r mm s . 

S a c=K a c • Vac 
5ttem3S*!E 2 O 0>& t> S ac * < 1 tt t 

3&wm5tfmK!:ftmx'&m<te^m\z. taysiS2 n- 

#xe.*i.Sffl*Sacl*1 -Cfey. HiJ&LfcHI 9<7>«f:3fc 
c7)i§£ t £ < 13 CttlMMB i: * -5. 
[0 0 8 2] L^U 3E3iEm3i5*<^a)Lfcli^lzli. 

V cc * = V c * /s ac =Vc * 

^ffl^T. (2) SC<DJ:5lceffl*iJ^lSl 4T-a^ 
-fS*. (1 ) j£.\-K\-rz>^tX-V\i±frti.& : i\z. 

•< yx$a>A— * 3<©tB*mn¥tt)<ivc lis ;*5ta> 

V c = Vacc os (a) 

= V ac V c * / (K ac Vac) 
= V C * /K ac 

'JX*=i>/<- Si 3cT>fcb*i®aE¥iSHiIv c SUMUS 

1 4com*v c * izttmz-ezzttfx-zztzib. seis 

SaSSOmiE^llxD^SSSIt/drL^-f «jx Shea- 
s' owm&w. zmmi- £ c t *< t u -s . 

[0 0 8 5] C*T.IC«fey. 3E3!Emi55c7>mEE^iS^T? 
s P?t3>7 : >-9-4t7>S;35mEEVdc$SSI«:®Hai-r-i& 

cttfxt. nmvtm s« i fc«fco:mis«a2i= 



[0074] (SI <Z>Hi£cE>ff*ig) El 1 li, *HJS<7)^ 

[0 0 7 5] -r<p*5*>. *H?iS<D^®fl)-9--r 'J^9a> 
Si 5tt. S4f;HSS§2 0i:. My)(«2 1 Bl 1 
[0 0 7 6] £3SmiH$aJS§ 1 5I±. 1H'UX*=.>.K 

[ o o 7 7 ] sinsissg 2 o i*. £3smiii$aj§§ 1 5 ic 
<fe yaaj**if=3E3SSE«)fiB(=tt:«Lfce#«3saT 

[0078] §ijys;ig2 1 1*. assays 1 3roai*T' 
-e. ^'jxs!3>/?- s»(Dai7jmiEJi^$iSiE-r-i>. 

[OO 7 9] J*l±<D,fe5l-:18fiRLfc*IIJS<D^SI 
OT-y-'T W>a>/«-: S><D$yep&e«>ttffll::o^-ciftlS8 

[0 0 8 0] @ 1 fzfcLvc, »*S;H»S2 oroaj^Sac 

xi&<»&oizitmm&K ac 2mi*x&t>-t*,o>t-r 

[O O 8 1 ] 

... ( 4) 

mmmn.& 2 o a> ai -h s ac i* 1 ■<? * < ts. y . ssh&i^is 
1 4<7>ai*Vc * i±«iB»S:s 2 orofcb2iSac"Ci , J i b;h. 
T, tfIE$Hfc-y-< 'JX*awH S» 3<oaS7JmiE^ 
V cc * lis ^5*c7>J;5l-:^-S. 
[0 0 8 3] 

(KacVac) - (5) 

[OO 8 4] 



... (6) 

[0086] *nm<jmmifim$ix&z>-mt^x. a 

KTk^H^OIST^iP^S^TK^^ (React 
or Internal Pump lilTs R I P i: BS 

Sd&gftHaiSciE (Reactor Internal 
pump Adjustable Speed Or 
i ve JilTs ASDirBSfTf -5) *^lft.ti.^>, 
[OO 8 7] R I Pit. H^-*P(*JOT5fcJP»£?11f £-t±-i) 



(11) 



ttmW- 1 1-2 6 2 2 6 5 



ho 

[0088] ASD<onm*3t§&%L i mmT'&v. §zn 

lt4Wtttt3&<fty. *HSfiCD^JS$ASD<Z)«JE*(lfflIlHl 
a£fflftJ-t6C<tl4. B?Aa*i9r0>ilffl±9MtfcSi* 
[0 0 8 9] (ft 2 a)%SE(D»n) H2I4* *HJ£<Dff2 

[0 0 9 0] r«rfe%. **«EO»ffla>-9--f 

/<-$a>*j»gai4. h 2 sisssii(Z)« 

[0091] o*y. -y--f ux*=3>/<-^(d«je*j» 

[0 0 9 2] f LT, **ag<D^is-ett. BEftitiSl 
5 \z& «tifeXlt«Ea)Mrclt«i Lfc«#«M 
#"f & SM9K* « 20(7>ai*|-c?fc£ &3E Vara&fifl 

■e. BEE«»«1 ocDtH^r*fe^>-^>r yx* $ 

a>U**E»<fr£tgy)Ut2 1 fc*y»«Lfc«Hl*. 

[oo9 3] &L±<D&?\zmi&Ltz*mm<Dmm 
[0094] 02icfci>r. aiE$fj^i o©Hi*-efc 

2 0<DU*-e**«a«Si«ffi«in?l»J|[r*Ci:lc* 

4 0>A*A<*fl!)«a*ttir*i:r*ijE*4t*. 
[0095] ma*j®si oa>UAA«ncA 

WSi A(D\Mt^< «py % SSlS5 0)ip<±l 
tiittfflSWl 4(DA*I*/J^ <ft«. fit, C 
<0fSS£LT. HWeStt, SE©lffllSl 0<D 

[0 0 9 6] ±aLfc«*:5rc % ^HSSO^gg(D-9--f U X 



[0 0 9 7] Ztllz^y. ^3iEm^5(Dmii^ffijB$-e 

¥7S3>7 ? >-9-4<7)iS3Kaa*s^icsijffli-r*^t 

^ic^S Lfc«* * «T 6 c t tfX- * £ o 
[0 0 9 8] (S3(DtiWS) H3I4. *^J6<Dfl2 

-THHB-efcy* B2tH-»»fcttn-»»*#LT 
^Ol5i^^*B§L. czw4j*tt*»#icoivc0>*a!5 

[0 0 9 9] **KO»BWJX*a> 
/«— «a)M«PttBr4« ■ 3 5 IC ffiTGH 2 (7)«t 

JSlcfcfLT. mtt^fcBSS. tt8^9, BEAMS 1 0 

[0 1 0 0] o*y. »-f"jxjia>/<->©I«B 

w^tz. mss ci> ~ o) sc^^w^^ftctoic. m 
ew»ju— :7£««Lft<-c** ^'M*a>/^ 

[oi 01] f lt> *ssjfia>»ffl-ei4. mE&a*s 1 

5 1= ck y «U £ ftfcXSEBEO SEWl:: JtCfl L fcfl» * ?H 
Xt«MXH2 OOiilA-eftiSnilEM 

-e. *s««m7a)UA a i!ft««ES*«fiy3Mi2 

[0 10 2] W±©ck3lc«*Lfc**fc©»» 

a>*-r ux* a <Dfflffl&w<Dftmiz'oi*xmm 

[0103] H3icfeixr. beseems 7 a>aj*-efc 
^ies*?, nmm&»2oo>m*x$>z>i$z%L'mmn 
EE&mxtfcm-? &z.t ic*y. xstvasseDVE^ftn 

Lfr«^lC % fiffl$iJfflISl 4 0>A^7b<^(Dm^^i!j(zi^ 
[0 10 4] "Tft^*>. «BE«*HIB7 0!)m*3&<Hi:* 

^^t?j.ott, ^3smai5omEE7b<i£T-r^^{iffl*j 

Ml 4<DA*l4**<fcy. 3E3Sm«5(Z>BeE35<±# 
t^tfifflaWl 4(7)A*(4/jN*<ft^ 0 fit, c 

milt-** ux^a^-s 3(z>a*®E^fii^f5fS 
[o 1 o 5] ±aufc*3ic *ntfe<D^si(7)^>r y x 

es* m is 7 a> u ^ i z (5 is jt« ts # ^> c t a<-e # 

£^m^5<&mESS)oss£sitfciv*>r yx* 
a >/ n-- * <d©j©sm * sisa-r tf-sim t ta * 0 

[0 1 0 6] C*tlCj:y % 3535m«5<DaEai!lB*-C 
¥»a>-7 s >-9-4 0)lt3S«ffi*Seg(z§i|»'r4^i: 
tS-Cfc^^^N-^ 1 fccfcl/mi6«S2fzf4. 



(12) 



ftM 1 ? 1 1 -2 6 2 2 6 5 



[oio7] cm 4 a>si!6(D^8i) s 4 *mmo>m 

[0 10 8] -Tftt>%. *SI»fl)MO*-fUX*a> 
/<— *Ott»»«[*. H4lc^-rj:5ir. migH10)«| 

fc. ftll»2 4-£:£ftJnU St>lcHJtj^§§2 1 |=ft* 

*W25t)|iLfei*i:LrL^. 
[O 1 0 9] i£»38««2 2li. »l@>1tjISS2 0(7)ai;*J 

[0110] /\-f /\°x?< 2 31*. a»3a>H9:S2 2 

[0 111] jDJt»2 4f*. /\-f/^X^-r;U^ 2 3<7>d3 

rtfci »St§ 0 

[0 112] 1SS2 5I* % SSSSWSl 30>m^T?fe 

[0 113] fcfc\ ;\«C;<*Z>4)\,$ 2 311 

[0 114] W±0)*9fc«j«Lfc**JSa>»tt 

[0115] H4(::j3ivc* /\-f/<x?-r jl,* 2 3(4. 

[0 116] CCOBt. *D®§§2 4(0^2)14 1 T-fcy. A 
l?S§2 5<7>tB*(*aSS»H»Sl 3<Dffl*tEli;T?fcy % 

[0 117] X&BKSCDWECOfiffilcj&fcXaf 
tffcofc»dl=l*. S*i>1IWS§2 0(7)tb^7b<5Sa;1l®S 

[0 118] COJSS. 4Pj|[»2 4<Dtt*l*1-Ca<aSi: 

&Lf=a^ica!»3tas2 2a>ffl**</jv*<fcy. /w 

/*x:7<;u$ 2 3<7>aj*M4^lzX<b-r* 0 

[0 12 0] Sot, 4<D£ti2j|4l UTf=« 

y. 4^t'fewjx^3>A-^ 

a>tt*«ffilB*l*'h*<tt**lftl=«iES*i*. -t L 



[0121] *9KttM»i 4<Dttj*-c**lM 

•jx^=i>/<~^(oa3^miE*i^svc * . /w/<x? 

2 30>fciJ;*j£K c % &*§S«g1 4(DA*l£Vcc 

I&Vcc* 14. *a<D«fe5(=ft«o 
[0 1 2 2] V cc * = (1 + K C ) ■ V c * 

±mLtz&v\z % ^mmmmcov-^ >jx^>y\- $ 

ft*. 

[0 12 3] csfclcfcy. SSMUsamBEftlfttt-C 
^»a>-r>-9-4 0)It3IE«ffitS36lc*ijai-r4Ci: 
ft«Tf fc* i £ 1 fccfctfa»«2(Cf4. 

[0 12 4] ItEHl *5«fctfB2l::5ftLfc« 

Kfca>ftnii*E«IMHn Ofc£oTliSlE£*i3o fto 
T. 3E»«a|[5<D«BEa)3Biaa:Jt»»f£lt**|jE*r*Z 

[0 12 5] (ff40>ft||a>Ma)K»fl) i5ll * 
*H6a)»J8(Cj:*-9--r U X* =i >/\-^(D»8fi(Da 
fit«l**riSBHT?fcy. H4tH-ffl»|r|*H— 

[oi 2 6] -rfc;b*>. *lltfea>^g|a)-9-^yx^=j> 

/SlC^LT. ^SI§2 4^*BSL. C<DADS:S2 4(C« 
[0 12 7] A®§§2 5(4. m3£$W8Sl 3(DB*T?fc 

[0128] mUSzeit. S3KMiHi«i 3<Dtii2j-c?& 
*iM-yx*=j>/<— *a>ai*«EE*&<fri::. ig^2 5 

-^^tH^mES^t LT{iffl*JffilSl 4^A^-T^>cfc 
[0 12 9] W±0)J:3rz«*Lfc**JISO!>»ffl 

[0 13 0] ®35®iepg1 4<Dt±i^Trfc^-9- 

y x* =i>/<— *o>B*«EE»«*vc * . /W/<x 



(13) 



ft&lW- 1 1 -2 6 2 2 6 5 



2 ©ntgco^sii- it -s.se t m c v #> & z t itw e> ^t? 

[0 1 3 1 J V cc * =V C * + K C ■ V c * 

[0 1 3 2] (SRSCDgSJfiCDfl*®) H6f*. *HJfetf)ff2 

■TIBIKB-C&y, H2fc«ttfH4fcB-"»»f=l*HI-» 

ATOMS'**. 
[0 1 3 3] +&t>*>. X&mCDtemW* 'JX$a> 

/<— *a>MWK«±* H6fz^-Tci;3ic % HfrfBH2(c^ 
-r*2 0>*lfca)»IBa)»*i:RI»l=. «3K$fflgl 3* 

fff4<DXlta)»sa>*«&iq«i(c % Kffl;lt*»2oa> 

2a>ttj*a>«iBWbrrJtfliLfc* (XftaKft*) o:* 
wi^Kib/£it) *aai-r*/w /^y^j^ 

»<-*a>tBa«E»*i^ AnK»2 4a)ffi****-r 

*»*«2 5fc*flMU ZC0^WSg2 5(Da3**. *fIE 

[0134] ;jfctc % Jsi±a>«fc5ic«rtLfc**lfia>»» 

[01 35] gi6irfctNT. x9EvaB5a)vsa>ami= 

^;U* 2 3fr£di2)£*l£o 

[01 3 6] cogs, Au^S2 4oa^i*i -efc<£ 
4 (7) a a -c & « *-r y x $ a >/ $ (o m a«e»«a< 

[01 3 7] ±asLfc«fc3i:: % *3MK0>»tta>-»M >J X 

Ltt, -+M UX>a>A- $ 3 0)t±l*miE<D±^$'ffl 
HtSC^^t^fcft, 5 a>mE£M<Dfg« 

*snt*i^*-f y x* 3 $ra>w»»n**srr5 

[0 13 8] ZttlC«fey. £SE*X5 0>ttjEKIlBrc 
[0 13 9] S3SEBS5(Daa<Z>SLa/d:S«l 



[0140] (meommoKm) mat. *nm<DM 

■TiattH-efcy. H4iB-»»(c|*H-»*SftLT 

[0 14 1] **«S(D»ffl(D-y--f UX4ra> 

/<- ? 0>*!H8I5£B(*. ■ 7 5 f=. |JEH4<D« 

«**y»J|lJ5i:«|j«|zLfctcD-e*y. S*5;1«»2 0 

^2 3(t, S3S#J»S1 3CDm*-efc4-9--f »;x^a 
>/<— $ Ott*«EE»^6. /\-f/tt7-f 2 3<D 
W*£***6**»2 7££**U CCD3S3IS&2 7(7) 
IB**. »jE**lfc-**f UX*a>/<— *0>Hi*«ffi» 
«t LT<i*g$«Sl 4-^A*-r*«fc?l::LTl*4. 
[0 14 2] ISL±0)J:5l=:**Lfc**>S©»» 

[0 14 3] B7|zfcl>T. 3taS*X5O«EE0>ftni= 
[0 14 4] «Sfc«*5©«ffi36«±*-r*i:. 

/W/*x:7>r;u£ 2 3(Ddi*iio^f>iE(c^b*r^o 

[0 14 5] «ot, II§§2 7(Dffl*tt**l*-CJ:y 
«j x $ a 9 <D m * iEi^ I*/M8f < «c « * A 
[0 14 6] -T^^*,. 3E*«*5a>ftEA<Ji*-r* 

iiffifflffiisi 4coA*r*fe^-^-r yx^=3>/<— ^ 

a>ttj*mff»*i*/h*<tty. as*»<Dfes*»*-r 

[0 14 7] ±^Lfccfc-5lc % *SUS<DJ^8ia)-t>--<UX 

Ltt, «J X^ $r 3 <7>iU*jmiE(D-t^£ffl 

«ij^^c<!:*<-c#^fc«). ^5Sm^5(DmiE^®ia)^S 
**lt*t^*-f "J X* a * 0>tt»3£1E£««-r 4 

[0 14 8] C+tfZ^y. 5 OlESl^t' 

5 F^a>^>-9-4 0)figsmtt*SS^ft!jffil-r4c < h 

*<t?#. &*5T*&£-r>/<-* i fcj:r/ais^2icri % 
Lfcm* *«$&t*4 z t t<v 

[0 14 9] (m7 0)^IJ6(D^Sg) H8(*. *HJg(7)^ 

ffiicj; 4-9- -< y x* a co«ii{Bi»aa)«ifia«*^ 
rmaiB-efty. S6«5:B-aj^icri^-^*#LT 

-<4o 

[0 15 0] -r^t^*>. *HJ60)ff2HCD-*-<'JX$a> 



(14) 



ftH^Fl 1 -26 2 2 6 5 



***y«*tt*rticLfc*<D-efcy. mat** 20 
SBS5(DaEE(Dfi<s£»j#) ^ttdi-r^/N^/^x^Y 

Ui*«*t4«»2 7fc«i* % C(D3£$|g2 7<D 

[0151] *rz. isiJia)j:3rz«l*Lfc**ita>»ffl 

(DIM £ (D*J»3S«(Dftffl|COL>riaM 

r*. 

[0 15 2] S8(CfclNT. X3K«»5a)SECD&«|C 

[0 15 3] fljUf* 3E3fc«S5<7>«EJb<±5L-r*£. 
/W/<X^-r/U$r 2 3(Dtti^liO^P,iE(C^^b-r^) 0 

[0 15 4] ^t, *«*2 7o>ta*i*-ttt*-cj:y 
fcy* ttffiMMBH 4<DA*jT-feSiM 

[0 15 5] -Tftfe*. X»«S5<D«jEjb<±#-r« 
ttffl$WSl 4(DA;&T?fc£+Myx*zi>/<-2 

a>ttA«sni«a^d <fty« Bia^»a>»e*»*-r 
[01 5 6] -bifiu«=<i:3ic *mM<Dw*mw<< 

Ltt, *MUX*:a>/<— * 3<Dffl**jE<D±W£|«D 
fiTT*^ 3£3E«Si5<D»E3E»<Df&# 

[0 15 7] ZtllZ&V^ XSKMI 5 a>«Efc»B*T? 
¥^3>i i >^4CDiI;jSaa£^^^$lJ®-r^C < t 

[0 15 8] <ff 8 0)Xffia)J|$ffi) B9I1 «TE»1 7b 

a* 

[0 15 9] **JSO>^88COfifflaiaS2 0 

*ntr3fflS5iE®®mEEVRS. VST. VjR£lt£-f£2 
«fl»X. YlC*»r*2«ft«»2 0 1 fc. 2*§&& 
S&2 0 1 2ffl<I-^X, YHtlf^l2SL 

TJjOg-f £2^j)D®^§2 0 2 2ftA)XS2 0 2<Dtfj 

S2 0 3CDtiJ*Jfi-5§-£*<ZMJ Zffr&t&tt Z1t#>lZW-i* 

Lxmrnm^sQcZthji-tzu— 2 o 4 £ 

[0 1 6 0] J5lJi<D«J:5lC«rtLfc**JIS0!)»ffl 



[0161] B9lcfeL^T. 3fiS3Sa35«IE(*2ffllE 
»»2 0llr*y«3fr*2««^lz*«**t. 2JKftl 
*»2 0 2j3«ktf3p»«atlt»2 0 3IzJ:y > 3ffi£9K 

[0162] -s. xxasttasi 5i=*y*m**i 
r*. ¥mm§§2 o 3<z>airt-e&4««wEa<Bi=* 
*#a>*fti*a««#s a ©*UA-r«. 

[O 1 6 3] ±^LfrJ:5fC % *Jfelka>*Ba>ailM( 

»2o*fflt^sc:ti=cfcy. Miam 1 7bsm 7 cDHffi(7> 

[O 1 6 4] &%Lnffi5<Dn&<D£.M<D&W 

[0165] (« 9 oftitaHttB) bbi or*. sires 1 

fey. H9tH-«»fzttH-JH**«-Lr*0)IftW« 

[0 1 6 6] *H»(&fl2ffi<Dfifi;HKS2 0 

(4* Hi OlC*-r«fc5lc % B9 0>a«iaiir«2Of= % ¥ 
*S1iEEStaCS2 0 5 3O0SIS2O6a-2O6 

[0167] ^i$ima;ii®§i2 o si*. xstmBEttuia 
1 5i=*y«His*Lfc3«xa*s>«ffVRs. v S t. v 

[O 1 6 8] 3£^§2 06a-206clt X3t«l£tt 
iJb^l 5rZcfcy^£±J$4x/rVRS. vst. VtrtJ)^ 
BE?HffS2 0 5(c e ky36a[$tifc»^JSffl (vrs+ 

VST+VJR) /3«»*U CO)a»SS2 0 6 a-2 0 
6cG)ttiM§£2MM2 0 1^A*-T *«fc3l::L 

[0 16 9] «±0)cfe3f=«*Lfc*»«a>»lB 

[O 1 7 O] El 1 OlCfilvC, 3 4§^35ma5msA</<^ 
>XLtt^ll 3ffi^35@;T^miEa)«] (Vr$+Vst+ 

v T r) i4o-cfcy. mKmsom^tmmoi^mttji 

[O 1 7 1 ] 3«SaM*E36<7>/<^>Xtt 
m<D&f\Zlt. 3ffi3£3Sm3SSE<7)*a (vrs+VsT+ 

(Dtz&biz u :7;Ufi£#a<#£;h, £ cfc 5 £ o 

[0 17 2] P-/U7^;U^2 04l:J:o 



(15) 



ftffi^ 1 1-262265 



[0 17 3] *<»t-tb* ?^1E;1IS2 0 SCDfciiJjT* 
fc^i^lE (VRS+VST+VJR) /3I*7>/^ 

>xj£#-e&y. -cDT>/\^>xia^^ 3o<d^s§ 

206 a-206 cfC^y^-r^C^T*. 3«£3Sm 
[0 17 4] JLiSLfccfcSlC. *HS60)^a6(7)fiffl;1IS[ 

3&2 0£/8l^C<!:f::£ &ajmi£*<3t§7>/^> 

mi*Z>ctlz&i) % |&E*i7b2SB7 0)*tta)»J8l^«fc 
**-f 'JX^ >/<— * aMasaoaasaaic-*-* 

[0 17 6] C(^eS, XM«5<DBE<7)£»<DK« 

[o i 7 7] (ii ocommoi&m bi 1 1*. uism 
1 7b^.%z 7 <Dmmv>mm~ yx$a:wc— 

[0 17 8] *Hlfi(7)^«6<DfiiB;ll»:»2 O 

ii i ir*-r«fc5iz % ^ssaiE&tbS 1 src^y^ 

tH$*ifr3fflXaEm3SmEEVRS. VST. VjR&AtlkL 
r^XB9K-r«±2KBSK«2 o 7 t. ±»S3£»2 o 7 

fi-^Sac£fcU*>"*"£n— /^X37^;u^ 2 O 4 fc* 

[0179]::t\ ±a»a«2 0 7l*. 3O0»Jt 
(I3tS:*2 0 7 a -2 0 7 ct, i^tIR^2 0 7 d 

[0 18 0] -rftfc*, XSKSEttUSl ygSffl 
Stlfc3«X3l«aB«ttVRS. VST. VJR^. 3 0(D$fe 
»ffi;16aS2 07 a-207 c "C-ttl-ftHftStt I VRS 

I . I VST I . I VTR I KS»U *<7>*&**ffia>5*>0> 
£*:tt£&*ffi8ttB2 0 7 dT'S^tU^I-r^CtfCj: 

y, ±&aaB2 o 7<»ti\j3t it 3fflS3sm3smiE* 

£&BaLfcflH»&««. 

[0181] ;*c: % w±a>*5f-«j«Lfc**JSa)»» 
comings 2 0<7>f^fflicoixTK^-r^ 0 
[0 18 2] B9l:8l^ 3ffl^3SmHSE*±*S 

"C. &a*a5attjE0&«l=JtaLfeA««ft«::£ 

[0 18 3] ftsKS8Kft»r=». ftSK«X5J|X 

:7>r ;u* 2 0 4i= j: y y 3f;urt#s««r*c± 

£ 0 c<Dcfc5icLr. ^ftSEOH&naJiaaas 2 o r* 



SMS 5 oVEOtHittttif « c t 4. 

[oi 8 4] ±&Ltz±?\z^ *mmo>Jtm<z>mmmn 
• 2o*ffl^*ctic*y. savasaWEaM* 

[oi8 5] a^t, ^ao)»aa)a«iaa«2o$ 
ffl^*ctfcj:y. innBff i^sa7o>aaa)»tti=j: 
ux>a a)««aaa>aa«8src-r « 

[0 18 6] CCDJSJB. Saa»5(DBffi<D*Kl(D»S 

[ o 1 s 7 ] tin aaaaj&iR) Bi2it, Miem 

1 7!jSm7(DllJg(7)BSgfcJ:^-9->r "JX*a>/<— $05 

£tt«&na*a 2 o©»o>flis*ti*B 

[0 18 8] rttfc*. *HJSO)^ffi<DSffl;16S:S2 O 
I*. Hi 2fcS*-j:3ic % 09<D««;H»:»2 Ofrfcit 

§P-/U7-f^2 0 4^ *£U]¥*D;1i3tS2 0 8£ 

[0 18 9] *£Si¥£);15^:S2 osit M^(D-S^r B 1 

r=J3i+*A*«*«>¥isata«Lruj*^-6. -«a> 
[0190] fii±o><»:3ic«aLfc*aaa)»m 
[0191] U9^f^-aj^(Di^mfcoi%r(i^ 

[01 92] Si 2lrfc^T. Xa«a5fZ3fi7>/< 

sacf^aaaa 5 aaao 2{&aaaa> i ) ^ua»*<* 
^n^o c<Di§^ »n s P^aa«2 o srcfeft^^n 
¥«wn*»a«a5a>*aMica-s;c:tiz € fey % y^ 
iua»*a*(=a*-r*ct36«-c*. £aiia 5 <dse 

[0 19 3] Ji^Lfccfc5(C. V ^W**0>fcJ6l=*» 
Jfia)^l8(D®»^^aff«2 0 8£&4S;HS:332 OlCffl 

i^ctic^y. a«a»»2oo>uaji:Lry^ua> 
[0194]ffiot, **lifi(D^J8a>fiffi;itaS2 0$ 

jHnacticcfcy. fflcn 7^2m7<7)iisg(D^s§(c^ 
yx*a>/<-*o§qaaBa>*a*»»icr* 

[0 19 5] X35miS5OaiE(0^®)(7)j^@ 

[o 1 9 e] (»i 2a>aao>^n) bi 3«4 % *nss 

(D^J8 £ 3 p wm =1 >/ ^— ^ ofij^ig® a)fttfl * ^ 
tiBHtfcU, H2 0*tl^-aJ^(cli[5]-^Sf^L 



(16) 



1 -2 6 2 2 6 5 



[0197] -r£;b*>. **a©»aa>pwM=i>/<— 

ttJS§|2 8R > 28S, 2 8 T^^*DLfr«ja<t LTl^ 

[0 19 8] 0*y. *tt&cktf*tttta«Wai 8<D 

T * lc. £9E*EttU«1 5lc*yaa*:hfcKSl«* 
5(7)^&fflmiieR , es . e T £ftWa 2 8 R . 2 8 

s. 2 8Ticj:y«t*t-i ! *tm«Lr. *jE**ifc*«o> 

[0 19 9] fit, c©»lES:fcfc#«©SSMEE» 
<£vRC* . x/SC* . ^TC* * PWMfHWElg&l 9^A*> 
/^Xi^iLTPWM^>/\- $ 3 aSMWT* 

[0 2 0 0] *|C % ja±©*5lcaj*Lfc*«fcO>»tt 

[0 2 0 1] PWMZj>/<— £ 3 aO)3ta«JEf*. PW 
MflflliaBl 9(7>A^vrc* . vsc* . fTC* lc(5f$it 
fit, PWM3>/\- $ 3 at&£?l£BIE££ 

aaa 5 <7>miE <t ©aaiEtfass^ << ^ 6 a ic^aa $ 

[0 2 0 2] ttoT, Sa«3i5(D«EEa>JE«II*nat 

fty. s9K*a50)*E^Kn'r«j:. »sfiLfc«6*a> 

B2 0Oi*-Ctt, £aE«9Kfi<a$tL«. 

[020 3] *siJ6a>^sia>«ja(cfei>rtt. 

[0 2 0 4] ©1 3|CjSlvC. ^Sa^S 5 <D 

tE^MLtt, satvsttuai 5i=*y«as*L 

fcX»«»5a*«»ffilCtt«Lfca»eR . OS. e 
T J, toI§§2 8R, 28S, 2 8T|r^yilLfca- 

*§<z>£;7Smn*§^i'Rc* . j^sc* . fTC* "C/<^x«S6 

3 aO>Xat«l=E**«rr*. 
[0 2 0 5] ^<D&m* PWM3>/^-^3a0^i 

•C. X9t«X50)*EEa>ft|fe(=<»:yXSK*3t^adti« 
afttific&fti*. 

[0 2 0 6] ±&Lfc«fc5lC % *^ffi(7>fl^S6<7>PWM=l 
PWMa>/<— £ 3 a(D&%tnE.t3£%imffiS<DW 

^ifto^g s- a it a i * p wm a >/ <- $ oftm&Wi % n 

[0207] cfticfcy. ^5SS3i5<7>miI^»^T? 
tf-c*. * i fc«fctf«»a2icte. 

«lc»E Lfc«* z 4. 



[0208] (ii2 (Dmmmmour^m) i5fE0 i 
3(osiJ6o»«icfert«*jafcj:t/aa«siE«»ai 8 

Oriiftl*. 

[0209] *rftt?*>. 02 1 a>arita>*tt&j:tfan 

ir , it t*Jt«aaLrs»«-c«»-r«*3f=L 

[0210] *is-ci*. &ffls$#s»B3S<ta3a 
«ao>aaaicieaL. *a&*tf*stBaflMt 

i P * . i 0 * £&ttUWr«an*^0«tt*<frftt> 
*l«C£ft<*l\, fit, -(DJ^ftif^-Tr*. MR 
SHWlcajrrscttf-e*. *0>jBijRliJ6t>6ftt^ 
[o 2 1 1 ] H1 4fi % affi«-e<D«3IS!l»*fTft5» 

«a>*»fej:tfaAbvst«miai soaaaeiF-riBiift 
S4bj^*bsl. ^--e(i*ftssp»iz-3t>ra)^^< 

[021 2] 01 4|C*5l*T. 1UM1 8 5I*3MK 

«*aa«i=Ka-r*ta>-efcy. «^«saw$3 

tmaic. 4oa>asts&A]Jta^:X*a&icj:ya9t 

[o 2 i 3] -rftt)^. astatuai i r. 1 1 tic* 
yausfefcxmtaiR . iT«.tmwii85 
ic*y»a«a5CDaffitBfflftrt»ip *5*tfasrr 

£fi£# i Q ICfeftLT. **t**L*J»«a»* i p * fe 

cfetfa»«aa*io* titttai 8 2R. is2tic 
*yjtau asfcttmn 8 3r. i8 3Ticj:ya« 

It, GftomE^vp * £J:tfft2MIE««i'Q * * 

[0 2 14] zcd^SS. *2&®EE*g^z/p * , v 

q * B2 20)«ft^nifa)Ma>cnMi 8 1 
iCcfcyRa. T«(DKa«iE»*i/R * , vj * fca« 

U $ ^ClCCDRffi, Tffi©3SS[l«Ea<frj/R * . i/j 

* 5. steams 1 8 4ic < fcyattE«L*:«. *dsl 

[0 2 1 5] 01 4lZ^-r*HJSO^lil(DJ:5lC, £3S 

«a*«a«icjtaLr«a«wr***tt. smmw 
^-^a>aaa«tta)»»t»itric. fi^aic»jffli« 

[0 2 16] ffiot, 01 3lZ^-rmi 2(DHSfiOff^gg 
lc*5lt4*J»i3J:tfa«l«3M(lf»Sl 81*. 01 4|Ztf 

-r* 5 rcsaaasaataicaa uraxawr 

[0 2 17] (mi 3<D%S&0>J&n) 01 5(i. *hjs 

tMtfcy. 01 3fc*tf0i * tm-$m\z\zm 
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[0 2 18] iTt±t>*>. *$tOifi())PWM3>/\- 
£(DiiH]ffcJgBI4. 0 1 Sd^-Tcfc 01 4(c^Lfc 

[0 2 19] fcfe. 01 5TMt ^IHKaJ<7)gI^^*BS 

[0 2 2 0] 01 5fCfct>r. £9K*BEtttH«1 SlCcfe 
y«tB*ttfcR«. T4iO#«mJEeR . ej j&Jg 
KtMII 8 6lcj:ydUU»p . eQ f=*&L» B9EM 
8S18 3R, 1 8 3T(7)ai*t*fe5fiME}i^J/p 
* . te®}WE.fav v Q * I^Jjnffis 187R, 1 8 7 T 

vpc* . foe* I8£M1 s i c^ysH 

*RC* . VTC* $ t>^c:+Lt)(D^5Sa 

*RC* . *TC* ^SlcfinSSgl 8 4f=<fcyinJtLT» £ 
SESvSC* S»4J=3l::LTl*5 0 

[0221] sfefz. Jsi±a>*3i=«l*Lfc**lfca>»tt 

[0 2 2 2] fcfc. 01 3fcH-»#©flpfl!fZOlvci4 

[0223] 01 3|c^-rsiS6<7)^88-eii. 3£3SO>mEE 

[0 2 2 4] -Tftfc** 01 3fZ^-T||Jg<7>^® < t0 1 

[0 2 2 5] ±ifiLfcJ:3f=. *HJg(D^ffi<DPWM=l 
>/\*-*<&fr]fapSBT-l4. S5SB«5 0)aiEA<X»Lr 
PWMn>/\*-$ 3 a<D£^®EE<!:2:3S®3i5<7>® 
BEfcO>*«El::*<fc*£i;«:l*fcJ6 % £S«;TS5<7>®IE 
&»(D^g$Slt&l*PWMzi $<7)*W3£B£H 

[0 2 2 6] CttlCcfcy. £3fc®35 5(7)®E£ffi)B$T? 

fi^-efc£-f>/<— £ 1 *5«fetfBlD«2lc(4 % 
L £<*fSiT * c £ *><-e « « 0 

[0 2 2 7] (S1 4CDHfflO)Jf^8l) 01 6f4. *Htfi 

o>»m= J: & p wm zj >/ \ # — $ ooiHnittBa)1llAfl £ ^ 
rHBIBl?fty« 0 1 5tH-»»|c|*H-»-**ftL 

[0 2 2 8] *HJ£(D^SI(DPWMa>/<— *<7)$W)g 
BI4. 01 6 5 0 1 5 0>fltjafr£ft)B«1 



8 7 T£*B§L f-«j£<h Lt^l)o 
[0 2 2 9] 01 5lZ^-rj6JfiO)»«[-CI*. 

183R, 18 3 Ta>u*-efe*#ja. asassEft^v 

P * . i/Q * f=B«Lri^«(Dlc»Lr. 01 6ic^-r 
**SSO)»ffl|-Ctt. S3S®lE^t±JSl 5l=J:y*ffl*ti 

3 R©U*-Cfc**Jft«JE»«l/p * iCfig-f 

[0 2 3 0] Ja±0)«fe5^«jaLfc**16<D»ffl 

©pwM3>/\- 4>a>««ttBa>ffmi=ot\rKn-r 

[02 3 1 ] fcfc. 01 5<h(^— S5#<7)tf^lCOl^TI4 

[0232] 01 eicfc^r, ffi«S«(Dfcto(Da»i^ 

JUHi-^Sp , Sq (4. £a£®^5<D®!E<D&aie-g| 
eR , es , ej **&ft&*L*. fit, ^ttJfl^lC^ 

s P , SQ <h&ajm-5§-e R , e T fcf*. 353EBS5C&B 

[0 2 3 3] ^oT. £ft^rt Sllilff eR, e 

t £«xHjn«*sp . s 0 ic£y sweat Lfcex 

(4. tM^ep ©^iftij, &&j£#eQ l*OT*& 

[0 2 3 4] — 3»®;TE5(Z>mEE<D^SjB#f:i[4, & 
2tljS#eQ tO"C4<4S^ XS5«S 5 

[0235] t^r, 01 eiZTjk-r^mommco^o 

[0 2 3 6] ±aSLfc«fc3l::* *HJ£(DJf^(7>PWMzi 
>/<-*<D*]»£BTM** 3*3IE«ai5a>«IE3&<MftLT 
PWM=j>/<-$ 3 a(D*SKBJEi:363l«aB5<z>B 

^SI<7)^©A<^^^t^ PWM 3 (D^^B^II^ 

[0237] c+uzcty. 3?aEmai5(o®BE^ift^T? 

^7f=3>^>-t»-4(7>It3SmEE^S^fc«|ffil-r^zi: 

[0 2 3 8] (»1 5(7)Sltg(7)ff^Sg) 0 1 7(4. *HJS 
(Dltmiz J: ^ P WM 3 >/ ^ CD*Jffii^B<7)<Sfi60!I 
tBHtt4. 01 5tH-ffl»(ri4H-»*Sf*L 
r-e^^^«B§L. CCTM4m^^a5^!COL^r<D^ 

[0 2 3 9] *HSS(O^SgCDPWMa>/<— ^CD$iJ^ 



(18) 



^HS^I 1 -2 6 2 2 6 5 



Sli. 0 1 7 \Z^-t£5lZ^ 0 1 5<Dffif&{Z % 2OC0/N 
1 8 8 R, 18 8 T£tt1mLtzmf£t L 

[0 2 4 0] -ftefrl?^ mm$Z&&-\ 8 6<0thtiV$> 

X7-fJ^188R, 18 8 T£^LTttlg:3§1 8 7 
R. 1 8 7 TlCAJlLTl^o 

[ o 2 4 1 ] o* y % H 1 5 lc^-rnS6(7)^STMi. £ 

83R, i 8 3 T(Dtii^r*fe^^a. na&mjEjgiw 
ssjfi<7)^«i-e(*. sssma&aiisi sfcckyttu^ttfe 

R«. Tffl<D«Sam<7)SS(l^»ep &£tf«llMt#» 
Q /W/<X^-f 1 8 8 Rfccfctfl 8 8 T^L 
«3t«W»1 8 3R. 1 8 3 T<D&JjX*&Z>ft$h, 

[0 2 4 2] VL±0>£5\zmi3iLtz*nm<DMm 
<D PWMa >/^— * (D«»tp««<Dftffllcot^»Wr 

[0 2 4 3] fcfc. 01 5fcM-»»a>f*ffll=Ol%-Ctt 

■*a>BMBS*i»U cc-ci**ft*»»fl!)ftffli=oi\r 
[0244] im uwa (Dmm&womm <D 

»ft-C&*. fit, 1M»K©J£*aaiztt;-<TjSl^ 
■1*. MfPXfcttT«IMWA£ttLi. 

[0245] ftot, x3Emas5<Dmao>3$t^«i»/£ 

l+S«ffi»*f=»»-r*ci:l=J:y. ^35a3l5a)miE 
[0 2 4 6] 01 7|CjSlvC % /W /<X?-<;U* 1 8 8 

r, issTfZcfcy. Rffi. Tficom^aiEo^aia^ 

A<aU*tir. «3SW»»1 8 3R. 18 3TC0tti^-e 
fc«WEJB<frl/p * , ^Q*l:^18 7R, 187 

[0247] z*u=j:y % ssKrasfttttttiHlPXl::* 

[0 2 4 8] ±aLf-<fc5{C. *H*60)^fig(DPWMzi 
PWM3>/<— Sr 3 a<DSa«ffii:SSIlfia5a>« 

[0249] zttfcct y, ^aESaasooBHaae-c 



[0 2 5 0] (»1 6 0SUfi<Dff^») 01 81*. *Ht£ 

a>»n j= & p wm =i >/ $ o©j«9SBa)«lfifc0!l * ^ 
-rniwcfcy* 01 7 tm-SM\zitm—&^&ttL 

[02 5 1] **Jfi(D»!Ba>PWM3>/<— 
g(*. 01 8lz^-r^5(c. 01 7 0>flMt*i& % Jrag:i& 
187Ti:, /W/U7>f^18 8 T tZ&tiSLtzm 

[0 2 5 2] 01 7 |Z^-rHHga)^ffiT?(*, 

*s(E«E«a»i 5ir«fcyttB*ttfcRtt. T«com^ 

SKffiHBS 183R, 18 3 TiDffl *S&m 
iEffi^vp*. i/Q * CllLt^^l:»Lt, 0 1 

*u**ifcR». Ttia>m^aEo^a*^ep oka: 

#<D*£. VSHMttWl 8 3R0)ai^T*S>^^S!jmEEfi 
^i/p * l=M*-*J:5l::LTl*4. 
[0253] sklz. m±a>cfe5(r«rtLfc*SgJfiO)^a 
a>PWM=i>/<-*a>«»««a>f*fflicoL^ri!iwr 

So 

[0 2 5 4] #fc\ 01 7 £|^-^#(7)fEJBIcoi>Tte 

[0255] UME01 6izm-rmn<Di&mx-BiwLtz& 

^ep <Dj5lzmt>tl*>o 
[0 2 5 6] ftot, 0 1 8\Z7F-t*miS&<Dm&<D&5 

\z % mthtit&BP o»t^$nt z>^t\z£~z>x 

XSK*X5a)«BEKItlcj:«X9K«Xftna)»«ltt 
[0 2 5 7] -tiSLfccfc?!^ *||JSCDff2gg(7)PWM=l 
PWMn>/<— < $r 3 a(D353SmEi:S3Sma3|5a)m 

[0 2 5 8] CfilZcfcy. 3E2EBa55(DaiE^Bi^-c 
3 P»a>-T>*4a>It3tflJE*S3e(c»J»-r4Zi: 

[0 2 59] (*<Z>tt<D jMfi<D»»> 

(a) «nBHi-e(*. ^35©35 5CDmi£$eim-rsma 
^tb§§i 5$, maih^>x6(D2^{i!ifrisJtsji^o 

fflllcot^rlttKLfcA^ cttfc^^r. 191502 0\Z7jk 
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it *o> j: 5 fc«j#i-*t it mmzmm-r set 

[0260] (b) mm®2<D&?iz , m3i#m$'< : Tti;t> 
ftiwre*. a;^mm<Dtztb{zn^m^»btzm^. 
m £ nmwmfr- zfizm.rn.-r z> z t -era«-r zmrft t, $> 
•5*<. ^mttai^oum^z^Lx^mmizmmir 

1S2 OCDtii^-ea&S^SSEaiimiESitS-eKg-r-SC,!: 
-5, 

[0261] (c) m&mi m9<DmtfLo>nm 
2 o \z^wiw-^ns 2 o s ^jgffl LfcJs#co« 

Kol^TKHLfeft*. Ztl\Zf&P>-?. **»PPfc);11l?SS2 
0 8£E)1 OfeJltfEII 1 <7)Sfife(DSi|S;1ISI§2 OKO 

[0 2 6 2] 

[0 2 6 3] ztiiz&y^ sn*s*BEftttB*-ct>« it 

[0 2 6 4] #S§BJ30)PWM * (DftJSPg 

BircfciifdL xa«a«ffia>JE»i=cfe*lt3IEIlK«ffi(D 

[0 2 6 5] £9t«B*BE*<*ftLfcR*a>ttBB 
IMtKCct^*, tt«ffjLlc£«c^«<Jt« 
L feiHE* fT^ 5 C <!: A<Tf* -5 P WM a * <7)SHjgp 

tf>m 1 0>SIS£0>ff2ffi£7F*#-l]S&0 o 

[S3] *SMB(;:<fc«1#--f 'J =!>/<— ^(DM»sa 
<&m 3 0>ftlta)»IB ^^-tbkh. 
[0 4] *4*-f y x> □ >/<-# 0)MM1 

[05] *$MBl::<fc4-y--f 'JX>a>/<- 9CDMMBB 

a>K4o>jiifi<D^«**-rBittia. 
a)m5(Diijs<D^si^^-r(HiKEio 
(Dm 6 ositaj&nsiF-rBBB. 

[08] *9BWI=«fe4-9--< 'JX£=i>/<— $(D#J$P3$a 
(D^7 (DUSfiCDJ^ffi^^-f ®K0o 



[09] H»l7!iSK7(D|g!lia)^88lcJ:-&-y--<y^* 

a >/ * (dmhsbic fc it * sua *»<*> « 1 a>«i * 

^-f*tJS0 o 

[01 0] H*1 7i£«7a>||lEO»tt(cJ:*-9--f UX 

5 a OMff SBI^ft l*6MHIJEBatt 2 afl 

$-^*r«i«0o 

[011] HKl7bSK7a>||lfi(D»»l=J:**^UX 

$ a 9 cDSj^aicfcft «fi«auic som 3 oen 
£^-r*8j*0p 

[01 2] 09-01 1 \zte\+%n-/i*y4)\,$<D- 

[013] *«Wlrcfe*PWM=l>/\ # — ^(D«l»««(D 

[01 4] *^B^(rSffi*+t^Wafccfct/«iama$»jmi 

S(7)-^i$^-r^iS0o 

[015] **«lc«k6PWM3>/<-: $t0>ttM£B0> 

[0i6] *§&w\z&%pwhA^^/<-$ (Dmwmwto 

[01 7] *lR§^lCcJ:^)PWMa>/\*-^CD««)^ao 

mi 5oiii£a>^ffi*^-riiiK0o 

[018] *»8BlcJ:-SPWM3>/^— ^OMlBSSaoo 

mi 6(Dnifi(D^«8*^-riHiK0o 
[019] tt*a>*-< -jia)iB»ataa>- 
0»j£^-riH]s§0o 

[02 0] «WPWM3>/\- *<D«|»»aO— MS 
ac^BBB. 

[02 1] ■2 0lCtS(t«*ttfeJ:tftltt«3MmW[|O 

-fltvi-iiMtB. 

[02 2] 02 1 iC&lfftMMMM-fltqtrajft 

1 >r 

2-BBVL 

3 -+h>r 'jx^>a-^ 

3 a-PWM3>/\-^ 

6 a-tl7-f;i/$, 

7- mBEft*flB. 

8- BEWMk 

i o-BEMMk 
i i -BMftUB. 

i 2-ttMm* 
i 3 

i 4-tt4etiM % 

1 5-<-£9kB£ttUB % 
1 6-tMMUUB. 
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1 8 1 -M«Mk 

1 8 1 A, 1 8 1 B, 1 8 1 C. 18 1 D— SRKS. 
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1 8 7 R, 18 7 T- 'AlXS. 
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1 9 — PWMtHWSIK. 

2 0-S«9NHk 



2 O 1 — 2S| 
2 O 2 — 2*iP»». 
2 0 3-¥»«a«, 
2 O 4 — P— /^x^^;u^. 
2 0 5-¥^lE;HI8, 
206 a-206 c—XJMI. 
207a~207c ---feMUIJHk 
2 0 7 d-l^H«S, 

2 1 - 
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2 8 R 
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